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THIS MANUAL, like its preceding editions, has 
been prepared to assist those who work or experi- 
ment with home-entertainment-type electron tubes 
and circuits. It will be found valuable by engineers, 
service technicians, educators, experimenters, radio 
amateurs, hobbyists, students, and many others 
technically interested in electron tubes. 


The material in this edition has been augmented 
and revised to include the recent technological 
advances in the electronics field. Many tube types 
widely used in the design of new electronic equip- 
ment only a few years ago are now chiefly of interest 
for renewal purposes. Consequently, in the Tube 
Types Section, information on many older types is 
limited to basic essential data; information on newer 
and more important types is given in greater detail. 
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Electrons, Electrodes, 


and Electron Tubes 


The electron tube is a marvelous 
device. It makes possible the performing 
of operations, amazing in conception, 
with a precision and a certainty that are 
astounding. It is an exceedingly sensi- 
tive and accurate instrument— the prod- 
uct of coordinated efforts of engineers 
and craftsmen. Its construction requires 
materials from every corner of the earth. 
Its use is world-wide. Its future possi- 
bilities, even in the light of present-day 
accomplishments, are but dimly fore- 
seen, for each development opens new 
fields of design and application. 

The importance of the electron tube 
lies in its ability to control almost in- 
stantly the flight of the millions of elec- 
trons supplied by the cathode. It accom- 
plishes this control with a minimum of 
energy. Because it is almost instantane- 
ous in its action, the electron tube can 
operate efficiently and accurately at 
electrical frequencies much higher than 
those attainable with rotating machines. 


Electrons 


All matter exists in the solid, liquid, 
or gaseous state. These three forms con- 
sist entirely of minute divisions known 
as molecules, which, in turn, are com- 
posed of atoms. Atoms have a nucleus 
which is a positive charge of electricity, 
around which revolve tiny charges of 
negative electricity known as electrons. 
Scientists have estimated that electrons 
weigh only 1/30-billion, billion, billion, 
billionths of an ounce, and that they 
may travel at speeds of thousands of 
miles per second. 

Electron movement may be accele- 
rated by the addition of energy. Heat is 
one form of energy which can be con- 
veniently used to speed up the electron. 
For example, if the temperature of a 
metal is gradually raised, the electrons 
in the metal gain velocity. When the 
metal becomes hot enough, some elec- 
trons may acquire sufficient speed to 


break away from the surface of the 
metal. This action, which is accelerated 
when the metal is heated in a vacuum, 
is utilized in most electron tubes to 
produce the necessary electron supply. 

An electron tube consists of a cath- 
ode, which supplies electrons, and one or 
more additional electrodes, which con- 
trol and collect these electrons, mounted 
in an evacuated envelope. The envelope 
may be made of glass, metal, ceramic, or 
a combination of these materials. 


Cathodes 


A cathode is an essential part of an 
electron tube because it supplies the 
electrons necessary for tube operation. 
When energy in some form is applied to 
the cathode, electrons are released. Heat 
is the form of’energy generally used. The 
method of heating the cathode may be 
used to distinguish between the different 
forms of cathodes. For example, a di- 
rectly heated cathode, or filament-cath- 
ode, is a wire heated by the passage of 
an electric current. An indirectly heated 
cathode, or heater-cathode, consists of a 
filament, or heater, enclosed in a metal 
sleeve. The sleeve carries the electron- 
emitting material on its outside surface 
and is heated by radiation and conduc- 
tion from the heater. 

A filament, or directly heated cath- 
ode, such as that shown in Fig. 1 may 
be further classified by identifying the 
filament or electron-emitting material. 
The materials in regular use are tung- 
sten, thoriated tungsten, and metals 


_which have been coated with alkaline- 


earth oxides. Tungsten filaments are 
made from the pure metal. Because they 
must operate at high temperatures (a 
dazzling white) to emit sufficient elec- 
trons, a relatively large amount of fila- 
ment power is required. 
Thoriated-tungsten filaments are 
made from tungsten impregnated with 
thorium oxide. Due to the presence of 
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therium, these filaments liberate elec- 
trens at a more moderate temperature 
of about 1700°C (a bright yellow) and 
are, therefore, much more economical of 
filament power than are pure tungsten 
filaments. 

Alkaline earths are usually applied 
as a coating on a nickel-alloy wire or 
ribbon. This coating, which is dried in a 
relatively thick layer on the filament, 
requires only a relatively low tempera- 
ture of about 700-750°C (a dull red) to 
produce a copious supply of electrons. 
Coated filaments operate very efficiently 
and require relatively little filament 
power. However, each of these cathode 
materials has special advantages which 
determine the choice for a particular 
application. 


FILAMENT 


Fig. 1 


Directly heated filament-cathodes 
require comparatively little heating 
power. They are used in almost all of 
the tube types designed for battery op- 
eration because it is, of course, desirable 
to impose as small a drain as possible on 
the batteries. Examples of battery-oper- 
ated filament types are the 1R5, 1U4, 
1U5, and 3V4. AC-operated types hav- 
ing directly heated filament-cathodes 
include the 2A8 and 5Y8GT. 

An indirectly heated cathode, or 
heater-cathode, consists of a thin metal 
sleeve coated with electron-emitting ma- 
terial such as alkaline-earth oxides. The 
emissive surface of the cathode is main- 
tained at the required temperature (ap- 
proximately 1050°K) by resistance-heat- 
ing of a tungsten or tungsten-alloy wire 
which is placed inside the cathode sleeve 
and electrically insulated from it, as 
shown in Fig. 2. The heater is used only 
for the purpose of heating the cathode 
sleeve and sleeve coating to an electron- 
emitting temperature. Useful emission 
does not take place from the heater wire. 
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A new dark heater insulating coat- 
ing developed by RCA has better heat 
transfer than earlier aluminum-oxide 
coatings, and makesit possible to operate 
heaters at lower temperatures for given 
power inputs. Because the tensile 
strength of the heater wire increases at 
the lower operating temperatures, tubes 
using dark heaters have increased re- 
liability, stability, and life. 

The heater-cathode construction is 
well adapted for use in electron tubes in- 
tended for operation from ac power lines 
and from storage batteries. The use of 
separate parts for emitter and heater 
functions, the electrical insulation of the 
heater from the emitter, and the shield- 
ing effect of the sleeve may all be utilized 
in the design of the tube to minimize the 
introduction of hum from the ac heater 
supply and to minimize electrical inter- 
ference which might enter the tube cir- 
cuit through the heater-supply line. 
From the viewpoint of circuit design, 
the heater-cathode construction offers 
advantages in connection flexibility be- 
cause of the electrical separation of the 
heater from the cathode. 

Another advantage of the heater- 
cathode construction is that it makes 
practical the design of a rectifier tube 
having close spacing between its cathode 
and plate, and of an amplifier tube hav- 
ing close spacing between its cathode 
and grid. In a close-spaced rectifier tube, 
the voltage drop in the tube is low, and, 
therefore, the regulation is improved. In 
an amplifier tube, the close spacing in- 
creases the gain obtainable from the 
tube. Because of the advantages of the 
heater-cathode construction, almost all 
present-day receiving tubes designed for 
ac operation have heater-cathodes. 


Generic Tube Types 


Electrons are of no value in an elec- 
tron tube unless they can be put to 
work. Therefore, a tube is designed with 
the parts necessary to utilize electrons 
as well as those required to produce 
them. These parts consist of a cathode 
and one or more supplementary elec- 
trodes. The electrodes are enclosed in an 
evacuated envelope having the neces- 
sary connections brought out through 
air-tight seals. The air is removed from 
the envelope to allow free movement of 


the electrons and to prevent injury to 
the emitting surface of the cathode. 

When the cathode is heated, elec- 
trons leave the cathode surface and form 
an invisible cloud in the space around it. 
Any positive electric potential within 
the evacuated envelope offers a strong 
attraction to the electrons (unlike elec- 
tric charges attract; like charges repel). 
Such a positive electric potential can be 
supplied by an anode (positive elec- 
trode) located within the tube in prox- 
imity to the cathode. 


Diodes 


The simplest form of electron tube 
contains two electrodes, a cathode and 
an anode (plate), and is often called a 
diode, the family name for a two-elec- 
trode tube. In a diode, the positive po- 
tential is supplied by a suitable electrical 
source connected between the plate 
terminal and a cathode terminal, as 
shown in Fig. 3. Under the influence of 


ELECTRON 
FLOW 


Fig. 3 


the positive plate potential, electrons 
flow from the cathode to the plate and 
return through the external plate-bat- 
tery circuit to the cathode, thus com- 
pleting the circuit. This flow of electrons 
is known as the plate current. 

If a negative potential is applied to 
the plate, the free electrons in the space 
surrounding the cathode will be forced 
back to the cathode and no plate cur- 
rent will flow. If an alternating voltage 
is applied to the plate, the plate is alter- 
nately made positive and negative. Be- 
cause plate current flows only during the 
time when the plate is positive, current 
flows through the tube in only one direc- 
tion and is said to be rectified. Fig. 4 
shows the rectified output current pro- 
duced by an alternating input voltage. 

Diode rectifiers are used in ac re- 
ceivers to convert the ac supply voltage 
to de voltage for the electrodes of the 
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other tubes in the receiver. Rectifier 
tubes having only one plate and one 
cathode, such as the 35W4, are called 
half-wave rectifiers, because current 
can flow only during one-half of the 
alternating-current cycle. When two 
plates and one or more cathodes are 
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Fig. 4 


used in the same tube, current may be 
obtained on both halves of the ac cycle. 
The 6X4, 5Y8GT, and 5U4GB are ex- 
amples of this type and are called 
full-wave rectifiers. 

Not all of the electrons emitted by 
the cathode reach the plate. Some return 
to the cathode while others remain in 
the space between the cathode and plate 
for a brief period to produce an effect 
known as space charge. This charge has 
a repelling action on other electrons 
which leave the cathode surface and im- 
pedes their passage to the plate. The ex- 
tent of this action and the amount of 
space charge depend on the cathode 
temperature, the distance between the 
cathode and the plate, and the plate 
potential. The higher the plate potential, 
the less is the tendency for electrons to 
remain in the space-charge region and 
repel other electrons. This effect may be 
noted by applying increasingly higher 
plate voltages to a tube operating at a 
fixed heater or filament voltage. Under 
these conditions, the maximum number 
of available electrons is fixed, but in- 
creasingly higher plate voltages will 
succeed in attracting a greater propor- 
tion of the free electrons. 

Beyond a certain plate voltage, 
however, additional plate voltage has 
little effect in increasing the plate cur- 
rent because all of the electrons emitted 
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by the cathode are already being drawn 
to the plate. This maximum current, 
illustrated in Fig. 5, is called saturation 
current. Because it is an indication of 
the total number of electrons emitted, it 
is also known as emission current or 
simply emission. 

Although tubes aresometimestested 
by measurement of their emission cur- 
rent, it is generally not advisable to 
measure the full value of emission be- 
cause this value would be sufficiently 
large to cause change in the tube’s char- 
acteristics or even to damage the tube. 
Consequently, while the test value of 
emission current is somewhat larger than 
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Fig. 5 


the maximum current which will be re- 
quired from the cathode in the use of the 
tube, it is ordinarily less than the full 
emission current. The emission test, 
therefore, is used to indicate whether 
the cathode can supply a sufficient num- 
ber of electrons for satisfactory opera- 
tion of the tube. 

If space charge were not present to 
repel electrons coming from the cathode, 
thesame plate current could be produced 
at a lower plate voltage. One way to 
make the effect of space charge small is 
to make the distance between plate and 
eathode small. This method is used in 
rectifier types having heater-cathodes, 
such as the 5V4GA and the 6AX5GT. 
In these types the radial distance be- 
tween cathode and plate is only about 
two hundredths of an inch. 

Another method of reducing space- 
charge effect is utilized in mercury- 
vapor rectifier tubes. When such tubes 
are operated, a small amount of mercury 
contained in the tube is partially vapor- 
ized, filling the space inside the bulb 
with mercury atoms. These atoms are 
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bombarded by electrons on their way to 
the plate. If the electrons are moving at 
a sufficiently high speed, the collisions 
tear off electrons from the mercury 
atoms. The mercury atom is then said 
to be “ionized,” 1.e., it has lost one or 
more electrons and, therefore, has a 
positive charge. Ionization is evidenced 
by a bluish-green glow between the 
cathode and plate. When ionization oc- 
curs, the space charge is neutralized by 
the positive mercury atoms so that in- 
creased numbers of electrons are made 
available. Mercury-vapor tubes are used 
primarily for power rectifiers. 

lonic-heated-cathode rectifiers 
depend on gas ionization for their opera- 
tion. These tubes are of the full-wave 
design and contain two anodes and a 
coated cathode sealed in a bulb contain- 
ing a reduced pressure of inert gas. The 
cathode in each of these types becomes 
hot during tube operation, but the heat- 
ing effect is caused by bombardment of 
the cathode by ions within the tube 
rather than by heater or filament cur- 
rent from an external source. 

The internal structure of an ionic- 
heated -eathode tube is designed so that 
when sufficient voltage is applied to the 
tube, ionization of the gas occurs be- 
tween the anode whichisinstantaneously 
positive and the cathode. Under normal 
operating voltages, ionization does not 
take place between the anode that is 
negative and the cathode so that the 
requirements for rectification are satis- 
fied. The initial small flow of current 
through the tube is sufficient to raise the 
cathode temperature quickly to incan- 
descence whereupon the cathode emits 
electrons.The voltage drop in such tubes 
is slightly higher than that of the usual 
hot-cathode gas rectifiers because energy 
is taken from the ionization discharge to 
keep the cathode at operating tempera- 
ture. Proper operation of these rectifiers 
requires a minimum flow of load current 
at all times in order to maintain the 
cathode at the temperature required to 
supply sufficient emission. 


Triodes 


When a third electrode, called the 
grid, is placed between the cathode and 
plate, the tube is known as a triode, the 
family name for a three-electrode tube. 
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The grid usually consists of relatively 
fine wire wound on two support rods 
(siderods) and extending the length of 
the cathode. The spacing between turns 
of wire is large compared with the size of 
the wire so that the passage of electrons 
from cathode to plate is practically un- 
obstructed by the grid. In some types, a 
frame grid is used. The frame consists 
of two siderods supported by four metal 
straps. Extremely fine lateral wire (di- 
ameter of 0.5 mil or less) is wound under 
tension around the frame. This type of 
grid permits the use of closer spacings 
between grid wires and between tube 
electrodes, and thus improves tube per- 
formance. 

The purpose of the grid is to control 
the flow of plate current. When a tube 
is used as an amplifier, a negative dc volt- 
age is usually applied to the grid. Under 
this condition the grid does not draw ap- 
preciable current. 

The number of electrons attracted 
to the plate depends on the combined 
effect of the grid and plate polarities, as 
shown in Fig. 6. When the plate is posi- 
tive, as is normal, and the dc grid volt- 
age is made more and more negative, the 
plate is less able to attract electrons to it 
and plate current decreases. When the 
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grid is made less and less negative (more 
and more positive), the plate more read- 
ily attracts electrons to it and plate cur- 
rent increases. Hence, when the voltage 
on the grid is varied in accordance with 
a signal, the plate current varies with 
the signal. Because a small voltage ap- 
plied to the grid can control a compara- 
tively large amount of plate current, the 
signal is amplified by the tube. Typical 
three-electrode tube types are the 6C4 
and 6AF4A. 

The grid, plate, and cathode of a 
triode form an electrostatic system, each 


electrode acting as one plate of a small 
capacitor. The capacitances are those 
existing between grid and plate, plate 
and cathode, and grid and cathode. 
These capacitances are known as inter- 
electrode capacitances. Generally, the 
capacitance between grid and plate is of 
the most importance. In high-gain radio- 
frequency amplifier circuits, this capaci- 
tance may act to produce undesired 
coupling between the input circuit, the 
circuit between grid and cathode, and 
the output circuit, the circuit between 
plate and cathode. This coupling is un- 
desirable in an amplifier because it may 
cause instability and unsatisfactory per- 
formance. 


Tetrodes 


The capacitance between grid and 
plate can be made small by mounting an 
additional electrode, called the screen 
grid (grid No. 2), in the tube. With the 
addition of the grid No.2, the tube has 
four electrodes and is, accordingly, called 
a tetrode. The screen grid or grid No.2 
is mounted between the grid No.1 (con- 
trol grid) and the plate, as shown in Fig. 
7, and acts as an electrostatic shield be- 
tween them, thus reducing the grid-to- 
plate capacitance. The effectiveness of 
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this shielding action is increased by a 
bypass capacitor connected between 
screen grid and cathode. By means of the 
screen grid and this bypass capacitor, 
the grid-plate capacitance of a tetrode is 
made very small. In practice, the grid- 
plate capacitance is reduced from sev- 
eral picofarads (pf) for a triode to 0.01 
pf or less for a screen-grid tube. 

The screen grid has another desir- 
able effect in that it makes plate current 
practically independent of plate voltage 
over a certain range. The screen grid is 
operated at a positive voltage and, 
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therefore, attracts electrons from the 
cathode. However, because of the com- 
paratively large space between wires of 
the sereen grid, most of the electrons 
drawn to the screen grid pass through it 
to the plate. Hence the screen grid sup- 
plies an electrostatic force pulling elec- 
trons from the cathode to the plate. At 
the same time the screen grid shields the 
electrons between cathode and screen 
grid from the plate so that the plate ex- 
erts very little electrostatic force on 
electrons near the cathode. 

So long as the plate voltage is higher 
than the screen-grid voltage, plate cur- 
rent in a screen-grid tube depends to a 
great degree on the screen-grid voltage 
and very little on the plate voltage. The 
fact that plate current in a screen-grid 
tube is largely independent of plate volt- 
age makes it possible to obtain much 
higher amplification with a tetrode than 
with a triode. The low grid-plate capaci- 
tance makes it possible to obtain this 
high amplification without plate-to-grid 
feedback and resultant instability. In 
receiving-tube applications, the tetrode 
has been replaced to a considerable de- 
gree by the pentode. 


Pentodes 

In all electron tubes, electrons strik- 
ing the plate may, if moving at sufficient 
speed, dislodge other electrons. In two- 
and three-electrode types, these dis- 
lodged electrons usually do not cause 
trouble because no positive electrode 
other than the plate itself is present to 
attract them. These electrons, therefore, 
are drawn back to the plate. Emission 
caused by bombardment of an electrode 
by electrons from the cathode is called 
secondary emission because the effect is 
secondary to the original cathode emis- 
s10n. 

In the case of screen-grid tubes, the 
proximity of the positive screen grid to 
the plate offers a strong attraction to 
these secondary electrons and particu- 
larly so if the plate voltage swings lower 
than the screen-grid voltage. This effect 
lowers the plate current and limits the 
useful plate-voltage swing for tetrodes. 

The effects of secondary emission 
are minimized when a fifth electrode is 
placed within the tube between the 
screen grid and plate.This fifth electrode 
is known as the suppressor grid (grid 
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No.3) and is usually connected to the 
cathode, as shown in Fig. 8. Because of 
its negative potential with respect to the 
plate, the suppressor grid retards the 
flight of secondary electrons and diverts 
them back to the plate. 
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The family name for a five-electrode 
tube is ‘“‘pentode”. In power-output 
pentodes, the suppressor grid makes pos- 
sible higher power output with lower 
grid-driving voltage; in radio-frequency 
amplifier pentodes the suppressor grid 
makes possible high voltage amplifica- 
tion at moderate values of plate voltage. 
These desirable features result from the 
fact that the plate-voltage swing can be 
made very large. In fact, the plate volt- 
age may be as low as, or lower than, the 
screen-grid voltage without serious loss 
in signal-gain capability. Representative 
pentodes used for power amplification 
are the 8V4 and 6K6GT; representative 
pentodes used for voltage amplification 
are the 1U4, 6AU6A, 6BA6, and 5879. 


Beam Power Tubes 


A beam power tube is a tetrode or 
pentode in which directed electron beams 
are used to increase substantially the 
power-handling capability of the tube. 
Such a tube contains a cathode, a con- 
trol grid (grid No.1), a screen grid (grid 
No.2), a plate, and, optionally, a sup- 
pressor grid (grid No.3). When a beam 
power tube is designed without an ac- 
tual suppressor grid, the electrodes are 
so spaced that secondary emission from 
the plate is suppressed by space-charge 
effects between screen grid and plate. 
The space charge is produced by the 
slowing up of electrons traveling from a 
high-potential screen grid to a lower- 
potential plate. In this low-velocity re- 
gion, the space charge produced is suffi- 


cient to repel secondary electrons emit- 
ted from the plate and to cause them to 
return to the plate. 

Beam power tubes of this design 
employ beam-confining electrodes at 
cathode potential to assist in producing 
the desired beam effects and to prevent 
stray electrons from the plate from re- 
turning to the screen grid outside of the 
beam. A feature of a beam power tube 
is its low screen-grid current. The screen 
grid and the control grid are spiral wires 
wound so that each turn of the screen 
grid is shaded from the cathode by a 
grid turn. This alignment of the screen 
grid and control grid causes the electrons 
to travel in sheets between the turns of 
the screen grid so that very few of them 
strike the screen grid. Because of the 
effective suppressor action provided by 
space charge and because of the low cur- 
rent drawn by the screen grid, the beam 
power tube has the advantages of high 
power output, high power sensitivity, 
and high efficiency. 

Fig. 9 shows the structure of a beam 
power tube employing space-charge sup- 
pression and illustrates how the electrons 
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are confined to beams. The beam condi- 
tion illustrated is that for a plate po- 
tential less than the screen-grid poten- 
tial. The high-density space-charge re- 
gion is indicated by the heavily dashed 
lines in the beam. Note that the edges of 
the beam-confining electrodes coincide 
with the dashed portion of the beam. In 
this way the space-charge potential re- 
gion is extended beyond the beam 
boundaries and stray secondary electrons 
are prevented from returning to the 
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screen grid outside of the beam. The: 
space-charge effect may also be obtained 

by use of an actual suppressor grid. Ex- 

amples of beam power tubes are 6AQ5A, 

6L6GB, 6V6GT, and 50C5. 


Multi-Electrode and 
Multi-Unit Tubes 


Early in the history of tube develop-- 
ment and application, tubes were de- 
signed for general service; that is, a. 
single tube type—a triode—was used as 
a radio-frequency amplifier, an inter- 
mediate-frequency amplifier, an audio- 
frequency amplifier, an oscillator, or a 
detector. Obviously, with this diversity 
of application, one tube did not meet all. 
requirements to the best advantage. 

Later and present trends of tube de-- 
sign are the development of ‘‘specialty” 
types. These types are intended either to: 
give optimum performance in a particu- 
lar application or to combine in one bulb 
functions which formerly required two: 
or more tubes. The first class of tubes in-- 
cludes such examples of specialty types 
as the 6CB6 and 6BY6. Types of this 
class generally require more than three: 
electrodes to obtain the desired special 
characteristics and may be broadly 
classed as multi-electrode types. The: 
6BY6 is an especially interesting type in 
this class. This tube has an unusually 
large number of electrodes, namely 
seven, exclusive of the heater. Plate cur- 
rent in the tube is varied at two different 
frequencies at the same time. The tube: 
is designed primarily for use as a com- 
bined sync separator and sync clipper in. 
television receivers. 

The second class includes multi-- 
unit tubes such as the twin-diode triodes 
6BF6 and 6AV6, as well as triode-pen- 
todes such as the 6U8A and 6X8. This 
class also includes class A twin triodes 
such as the 6CG7 and 12A X7, and types 
such as the 6CM7 containing dissimilar 
triode units used primarily as combined 
vertical oscillators and vertical deflec-- 
tion amplifiers in television receivers. 
Full-wave rectifiers are also multi-unit 
types. 

A third class of tubes combines fea- 
tures of each of the other two classes. 
Typical of this third class are the penta- 
grid-converter types 1R5, 6BE6, and 
6SA7. These tubes are similar te the 
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multi-electrode types in that they have 
seven electrodes, all of which affect the 
electron stream; and they are similar to 
the multi-unit tubes in that they per- 
form simultaneously the double function 
of oscillator and mixer in superhetero- 
dyne receivers. 


Receiving Tube Structure 


Receiving tubes generally utilize a 
glass or metal envelope and abase. Orig- 
inally, the base was made of metal or 
molded phenolic material. Types hav- 
ing a glass envelope and a molded phen- 
olic base include the “‘octal”’ types such 
as the 5U4GB and the 6SN7GTB. 
Types having a metal envelope and 
molded phenolic octal base include the 
6AC7 andthe 6AG7. Many modern types 
utilize integral glass bases. Present-day 
conventional tube designs utilizing glass 
envelopes and integral glass bases in- 
clude the seven-pin and nine-pin mini- 
ature types, the nine-pin novar and neo- 
noval types, and the twelve-pinduodecar 
types. Examples of the seven-pin mini- 
ature types are the 6AU6A and 6BN6. 
Examples of the nine-pin miniature types 
are the 12AU7A and 6EA8. Examples of 
the novar types are the 6BH8 and 7868. 
The nine-pin base for the novar types 
has a relatively large pin-circle diameter 
and long pins to insure firm retention of 
the tube in its socket. 

The nuvistor concept provided a 
new approach to electron tube design. 


RCA Receiving Tube Manual 


Nuvistor tubes utilize a light-weight can- 
tilever-supported cylindrical electrode 
structure housed in a ceramic-metal en- 
velope (see page 2 for cutaway view). 
Thesetubes combine new materials, proc- 
esses, and fabrication techniques. Ex- 
amples of the nuvistor are the 2CW4 
and the 6CW4. 


Television Picture Tubes 


The picture tube, or kinescope, is a 
multi-electrode tube used principally in 
television receivers for picture display. 
It consists essentially of an electron gun, 
a glass or metal-and-glass envelope and 
face-plate combination, and a fluores- 
cent screen. 

The electron gun includes a cathode 
for the production of free electrons, one 
or more control electrodes for acceler- 
ating the electrons in the beam, and, 
optionally, a device for “trapping” un- 
wanted ions out of the electron beam. 

Focusing of the beam is accom- 
plished either electromagnetically by 
means of a focusing coil placed on the 
neck of the tube, or electrostatically, as 
shown in Fig. 10, by means of a focusing 
electrode (grid No. 4) within the enve- 
lope of the tube. The screen is a white- 
fluorescing phosphor P4 of either the 
silicate or the sulfide type. 

Deflection of the beam is accom- 
plished either electrostatically by means 
of deflecting electrodes within the enve- 
lope of the tube, or electromagnetically 
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by means of a deflecting yoke placed on 
the neck of the tube. Fig. 10 shows the 
structure of the gun section of a pic- 
ture tube and illustrates how the elec- 
tron beam is formed and how the beam 
is deflected by means of an electromag- 
netic deflecting yoke. In this type of 
tube, ions in the beam are prevented 
from damaging the fluorescent screen by 
an aluminum film on the gun side of the 
screen. This film not only ‘“‘traps’”’ un- 
wanted ions, but also improves picture 
contrast. In many types of non-alumi- 
nized tubes, ions are separated from the 
electron beam by means of a tilted-gun 
and ion-trap-magnet arrangement. 
Color television picture tubes are 
similar to black-and-white picture tubes, 
but differ in three major ways. (1) The 
light-emitting screen is made up of trios 
of phosphor dots deposited in an inter- 
laced pattern. Each dot of a trio is capa- 
ble of emitting light in one of the three 
primary colors (red, green, or blue). (2) 
A shadow mask mounted near the screen 
of the tube contains over 300,000 aper- 
tures, one for each of the phosphor dot 
trios. This mask provides color separa- 
tion by shadowing two of the three 
phosphor dots of each trio. (8) Three 
closely spaced electron guns, built as a 
unit, provide separate beams for excita- 
tion of the three different color-phos- 
phor-dot arrays. Thus it is possible to 
control the brightness of each of the three 
colors independently of the other two. 


Electrons, Electrodes, and Electron Tubes 


The three electron guns aremounted 
with their axes tilted toward the central 
axis of the envelope, and are spaced 120 
degrees with respect to each other. The 
focusing electrodes of the three guns are 
interconnected internally, and their po- 
tential is adjusted to cause the separate 
beams to focus at the phosphor-dot 
screen. Al] three beams must be made 
to converge at the screen while they are 
simultaneously being deflected, Con- 
vergence is accomplished by the action 
of static and dynamic magnetic fields 
set up by the radial-converging magnet 
assembly mounted on the neck of the 
tube. These fields are coupled into the 
radial-converging pole pieces within the 
tube. Another pair of pole pieces in the 
tube is activated by the lateral-converg- 
ing magnet also mounted on the neck 
of the tube. These pole pieces permit 
lateral shift in position of the blue beam 
in opposition to the lateral shift of the 
green and red beams. 

A purifying magnet is used with 
color picture tubes to provide a mag- 
netic field, adjustable in magnitude and 
direction, to effect register over the en- 
tire area of the screen. A magnetic shield 
is used to minimize the effects of the 
earth’s magnetic field. 

Deflection of the three beams is ac- 
complished simultaneously by a deflect- 
ing yoke consisting of four electromag- 
netic coils similar to the deflecting yoke 
used for black-and-white picture tubes. 
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Electron Tube 


Characteristics 


The term ‘‘characteristics”’ is used 
‘to identify the distinguishing electrical 
features and values of an electron tube. 
These values may be shown in curve 
form or they may be tabulated. When 
the characteristics values are given in 
curve form, the curves may be used for 
the determination of tube performance 
and the calculation of additional tube 
factors. 

Tube characteristics are obtained 
‘from electrical measurements of a tube 
in various circuits under certain definite 
conditions of voltages. Characteristics 
may be further described by denoting 
the conditions of measurements. For ex- 
ample Static Characteristics are the val- 
ues obtained with different de potentials 
applied to the tube electrodes, while Dy- 
namic Characteristics are the values ob- 
tained with an ac voltage on a control 
grid under various conditions of de po- 
tentials on the electrodes. The dynamic 
characteristics, therefore, are indicative 
of the performance capabilities of a tube 
-under actual working conditions. 

Static characteristics may beshown 
by plate characteristics curves and trans- 
fer (mutual) characteristics curves.T hese 
curves present the same information, 
but in two different forms to increase its 
usefulness. The plate characteristic 
curve is obtained by varying plate volt- 
age and measuring plate current for dif- 
ferent grid bias voltages, while the trans- 
fer-characteristic curve is obtained by 
varying grid bias voltage and measuring 
plate current for different plate voltages. 
A plate-characteristic family of curves is 
illustrated by Fig. 11. Fig. 12 gives the 
transfer-characteristic family of curves 
for the same tube. 

Dynamic characteristics include 
amplification factor, plate resistance, 
control-grid—plate transconductance, 
and certain detector characteristics, and 
may be shown in curve form for varia- 
tions in tube operating conditions. 

The amplification factor, or y, is 
‘the ratio of the change in plate voltage 
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to a change in control-electrode voltage 
in the opposite direction, under the con- 
dition that the plate current remains un- 
changed and that all other electrode 
voltages are maintained constant. For 
example, if, when the plate voltage is 
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made 1 volt more positive, the control- 
electrode (grid-No.1) voltage must be 
made 0.1 volt more negative to hold 
plate current unchanged, the amplifica- 
tion factor is 1 divided by 0.1, or 10. In 
other words, a small voltage variation in 
the grid circuit of a tube has the same 
effect on the plate current as a large 
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plate-voltage change—the latter equal 


to the product of the grid-voltage change 
and amplification factor. The u of a tube 
is often useful for calculating stage gain. 
This use is discussed in the ELECTRON 
TUBE APPLICATIONS SECTION. 
Plate resistance (rp) of an electron 
tube is the resistance of the path between 
cathode and plate to the flow of alter- 
nating current. It is the quotient of a 


small! change in plate voltage divided by 
the corresponding change in plate cur- 
rent and is expressed in ohms, the unit 
of resistance. Thus, if a change of 0.1 
milliampere (0.0001 ampere) is produced 
by a plate voltage variation of 1 volt, 
the plate resistance is 1 divided by 
0.0001, or 10000 ohms. 
Control-grid—plate transconduct- 
ance, or simply transconductance (gm), 
is a factor which combines in one term 
the amplification factor and the plate 
resistance, and is the quotient of the 
first divided by the second. This term 
has also been known as mutual conduct- 
ance. Transconductance may be more 
strictly defined as the quotient of a small 
change in plate current (amperes) di- 
vided by the small change in the control- 
grid voltage producing it, under the con- 
dition that all other voltages remain un- 
changed. Thus, if a grid-voltage change 
of 0.5 volt causes a plate-current change 
of 1 milliampere (0.001 ampere), with 
all other voltages constant, the trans- 
conductanee is 0.001 divided by 0.5, or 
0.002 mho. A ‘‘mho”’ is the unit of con- 
ductance and was named by spelling 
ohm backwards. For convenience, a 
millionth of a mho, or a micromho 
(umho),is used to express transconduct- 
ance. Thus, in the example, 0.002 mho 
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is 2000 micromhos. 

Conversion transconductance (gc) 
is a characteristic associated with the 
mixer (first detector) function of tubes 
and may be defined as the quotient of 
the intermediate-frequency (if) current 
in the primary of the if transformer di- 
vided by the applied radio-frequency 
(rf) voltage producing it; or more pre- 
cisely, it is the limiting value of this 
quotient as the rf voltage and if current 
approach zero. When the performance 
of a frequency converter is determined, 
conversion transconductance is used in 
the same way as control-grid—plate 
transconductance is used in single-fre- 
quency amplifier computations. 

The plate efficiency of a power am- 
plifier tube is the ratio of the ac power 
output (Po) to the product of the aver- 
age dc plate voltage (Ep) and dc plate 
current (Ip) at full signal, or 


Plate efficiency_ Po watts 
( 


%) “Eb volts X Ib amperes a 


The power sensitivity of a tube is 
the ratio of the power output to the 
square of the input signal voltage (Ein) 
and is expressed in mhos as follows: 


Po watts 


Power sensitivity (mhos) = (iia srina)a, 
2 
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Electron Tube 


Applications 


The diversified applications of an 
electron receiving tube have, within the 
scope of this section, been treated under 
seven headings. These are: Amplifica- 
tion, Rectification, Detection, Auto- 
matic Volume or Gain Control, Oscilla- 
tion, Frequency Conversion, and Au- 
tomatic Frequency Control. Although 
these operations may take place at either 
radio or audio frequencies and may in- 
volve the use of different circuits and 
different supplemental parts, the gen- 
eral considerations of each kind of oper- 
ation are basic. 

Amplification 

The amplifying action of an electron 
tube was mentioned under Triodes in 
the section on ELECTRONS, ELEC- 
TRODKES, and ELECTRON TUBES. 
This action can be utilized in electronic 
circuits in a number of ways, depending 
upon the results desired. Four classes of 
amplifier service recognized by engineers 
are covered by definitions standardized 
by the Institute of Radio Engineers. 
This classification depends primarily on 
the fraction of input cycle during which 
plate current is expected to flow under 
rated full-load conditions. The classes 
are class A, class AB, class B, and class 
C. The term “‘cutoff bias” used in these 
definitions is the value of grid bias at 
which plate current is very small. 


Classes of Service 

Aclass A amplifier is an amplifier 
in which the grid bias and alternating 
grid voltages are such that plate current 
in a specific tube flows at all times. 

A class AB amplifier is an ampli- 
fier in which the grid bias and alter- 
nating grid voltages are such that plate 
current in a specific tube flows for ap- 
preciably more than half but less than 
the entire electrical cycle. 

A class B amplifier is an amplifier 
in which the grid bias is approximately 
equal to the cutoff value, so that the 
plate current is approximately zero 
when no exciting grid voltage is applied, 
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and so that plate current in a specific 
tube flows for approximately one-half 
of each cycle when an alternating grid 
voltage is applied. 

A class C amplifier is an amplifier 
in which the grid bias is appreciably 
greater than the cutoff value, so that the 
plate current in each tube is zero when 
no alternating grid voltage is applied, 
and so that plate current flows in a 
specific tube for appreciably less than 
one-half of each cycle when an alter- 
nating grid voltage is applied. 

The suffix 1 may be added to the letter 
or letters of the class identification to 
denote that grid current does not flow 
during any part of the input cycle. The 
suffix 2 may be used to denote that grid 
current flows during part of the cycle. 

For radio-frequency (rf) amplifiers 
which operate into a selective tuned cir- 
cuit, as in radio transmitter applications, 
or under requirements where distortion 
is not an important factor, any of the 
above classes of amplifiers may be used, 
either with a single tube or a push-pull 
stage. For audio-frequency (af) ampli- 
fiers in which distortion is an important 
factor, only class A amplifiers permit 
single-tube operation. In this case, oper- 
ating conditions are usually chosen so 
that distortion is kept below the conven- 
tional 5 per cent for triodes and the con- 
ventional 7 to 10 per cent for tetrodes or 
pentodes. Distortion can be reduced be- 
low these figures by means of special cir- 
cuit arrangements such as that discussed 
under inverse feedback. With class A 
amplifiers, reduced distortion with im- 
proved power performance can be ob- 
tained by using a push-pull stage for 
audio service. With class AB and class B 
amplifiers, a balanced stage using two 
tubes is required for audio service. 


Class A Voltage Amplifiers 


As a class A voltage amplifier, an 
electron tube is used to reproduce grid- 
voltage variations across an impedance 
or a resistance in the plate circuit. These 


variations are essentially of the same 
form as the input signal voltage im- 
pressed on the grid, but their amplitude 
is increased. This increase is accom- 
plished by operation of the tube at a 
suitable grid bias so that the applied 
grid input voltage produces plate-cur- 
rent variations proportional to the signal 
swings. Because the voltage variation 
obtained in the plate circuit is much 
larger than that required to swing the 
grid, amplification of the signal is ob- 
tained. 

Fig. 13 gives a graphical illustration 
of this method of amplification and 
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shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input signal (S) applied to 
the grid of a tube. The output signal (O) 
is the resulting amplified plate-current 
variation. 

The plate current flowing through 
the load resistance (R) of Fig. 14 causes 
a voltage drop which varies directly 
with the plate current. The ratio of this 
voltage variation produced in the load 
resistance to the input signal voltage is 
the voltage amplification, or gain, pro- 
vided by the tube. The voltage ampli- 
fication due to the tube is expressed by 
the following convenient formulas: 


uw X RL 


Voltage amplification = 


RL-+ rp 
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or .—2 Xrp X RL 
1000000 X (tp + RL) 

where u» is the amplification factor of 
the tube, Ry, is the load resistance in 
ohms, rp is the plate resistance in ohms, 
and gm is the transconductance in 
micromhos. 

From the first formula, it can be 
seen that the gain actually obtainable 
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Fig. 14 
from the tube is less than the tube am- 
plification factor but that the gain ap- 
proaches the amplification factor when 
the load resistance is large compared to 


the tube plate resistance. Fig. 15 
shows graphically how the gain ap- 
proaches the amplification factor of the 
tube as the load resistance is increased. 
From the curve it can be seen that a 
high value of load resistance should be 
used to obtain high gain in a voltage 
amplifier. 

In a resistance-coupled amplifier, 
the load resistance of the tube is approx- 
imately equal to the resistance of the 
plate resistor in parallel with the grid 
resistor of the following stage. Hence, to 
obtain a large value of load resistance, it 
is necessary to use a plate resistor and a 
grid resistor of large resistance. How- 
ever, the plate resistor should not be too 
large because the flow of plate current 
through the plate resistor produces a 
voltage drop which reduces the plate 
voltage applied to the tube. If the plate 
resistor is too large, this drop will be too 


VOLTAGE AMPLIFICATION vs.LOAD RESISTANCE 
FOR THEORETICAL TRIODE HAVING: 
PLATE RESISTANCE =10000 OHMS 
AMPLIFICATION FACTOR=I0 


TRANSCONDUCTANCE =1000 MICROMHOS 


300000 400000 500000 


LOAD RESISTANCE - OHMS 
Fig. 15 


15 


large, the plate voltage on the tube will 
be too small, and the voltage output of 
the tube will be too small. Also, the grid 
resistor of the following stage should not 
be too large, the actual maximum value 
being dependent on the particular tube 
type. This precaution is necessary be- 
cause all tubes contain minute amounts 
of residual gas which cause a minute 
flow of current through the grid resistor. 
If the grid resistor is too large, the posi- 
tive bias developed by the flow of this 
current through the resistor decreases 
the normal negative bias and produces 
an increase in the plate current. This in- 
creased current may overheat the tube 
and cause liberation of more gas which, 
in turn, will cause further decrease in 
bias. The action is cumulative and re- 
sults in a runaway condition which can 
destroy the tube. 

A higher value of grid resistance is 
permissible when cathode-resistor bias 
is used than when fixed bias is used. 
When cathode-resistor bias is used, a 
loss in bias due to gas or grid-emission 
effects is almost completely offset by an 
increase in bias due to the voltage drop 
across the cathode resistor. Typical val- 
ues of plate resistor and grid resistor for 
tube types used in resistance-coupled 
circuits, and the values of gain obtain- 
able, are shown in the RESISTANCE- 
COUPLED AMPLIFIER SECTION. 

The input impedance of an electron 
tube (that is, the impedance between 
grid and cathode) consists of (1) a reac- 
tive component due to the capacitance 
between grid and cathode, (2) a resistive 
component resulting from the time of 
transit of electrons between cathode and 
grid, and (8) a resistive component de- 
veloped by the part of the cathode lead 
inductance which is common to both the 
input and output circuits. Components 
(2) and (8) are dependent on the fre- 
quency of the incoming signal. The in- 
put impedance is very high at audio 
frequencies when a tube is operated with 
its grid biased negative. In a class A; or 
AB; transformer-coupled audio ampli- 
fier, therefore, the loading imposed by 
the grid on the input transformer is 
negligible. As a result, the secondary 
impedance of a class A; or class AB; in- 
put transformer can be made very high 
because the choice is not limited by the 
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input impedance of the tube; however, 
transformer design considerations may 
limit the choice. 

At the higher radio frequencies, the 
input impedance may become very low 
even when the grid is negative, due to 
the finite time of passage of electrons be- 
tween cathode and grid and to the ap- 
preciable lead reactance.This impedance 
drops very rapidly as the frequency is 
raised, and increases input-circuit load- 
ing. In fact, the input impedance may 
become low enough at very high radio 
frequencies to affect appreciably the 
gain and selectivity of a preceding stage. 
Tubes such as the “‘acorn” and “‘pencil” 
types and the high-frequency miniatures 
have been developed to have low input 
capacitances, low electron-transit time, 
and low lead inductance so that their 
input impedance is high even at the 
ultra-high radio frequencies. Input 
admittance is the reciprocal of input 
impedance. 

A remote-cutoff amplifier tube is 
a modified construction of a pentode or 
a tetrode type designed to reduce modu- 
lation-distortion and cross-modulation 
in radio-frequency stages. Cross-modu- 
lation is the effect produced in a radio 
or television receiver by an interfering 
station “riding through” on the carrier 
of the station to which the receiver is 
tuned. Modulation-distortion is a dis- 
tortion of the modulated carrier and ap- 
pears as audio-frequency distortion in 
the output. This effect is produced by 
a radio-frequency amplifier stage opera- 
ting on an excessively curved character- 
istic when the grid bias has been increased 
to reduce volume. The offending stage 
for cross-modulation is usually the first 
radio-frequency amplifier, while for mod- 
ulation-distortion the cause is usually 
the last intermediate-frequency stage. 
The characteristics of remote-cutoff 
types are such as to enable them to 
handle both large and small input sig- 
nals with minimum distortion over a 
wide range of signal strength. 

Fig. 16 illustrates the construction 
of the grid No.1 (control grid) in a re- 
mote-cutoff tube. The remote-cutoff ac- 
tion is due to the structure of the grid 
which provides a variation in amplifica- 
tion factor with change in grid bias. The 
grid No.1 is wound with open spacing at 


the middle and with close spacing at the 
ends. When weak signals and low grid 
bias are applied to the tube, the effect of 
the non-uniform turn spacing of the grid 
on cathode emission and tube character- 
istics is essentially the same as for uni- 
form spacing. As the grid bias is made 
more negative to handle larger input 
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signals, the electron flow from the sec- 
tions of the cathode enclosed by the ends 
of the grid is cut off. The plate current 
and other tube characteristics are then 
dependent on the electron flow through 
the open section of the grid. This action 
changes the gain of the tube so that 
large signals may be handled with mini- 
mum distortion due to cross-modulation 
and modulation-distortion. 

Fig. 17 shows a typical plate-cur- 
rent vs. grid-voltage curve for a remote- 
cutoff type compared with the curve for 
a type having a uniformly spaced grid. 
It will be noted that while the curves are 
similar at small grid-bias voltages, the 
plate current of the remote-cutoff tube 
drops quite slowly with large values of 
bias voltage. This slow change makes it 


PLATE MILLIAMPERES 


= NEGATIVE GRID VOLTS O 
Fig. 17 

possible for the tube to handle large sig- 
nalssatisfactorily. Becauseremote-cutoff 
types can accommodate large and small 
signals, they are particularly suitable for 
use in sets having automatic volume 
control. Remote-cutoff tubes also are 
known as variable-mu types. 
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Class A Power Amplifiers 

As a class A power amplifier, an 
electron tube is used in the output stage 
of a radio or television receiver to supply 
a relatively large amount of power to 
the loudspeaker. For this application, 
large power output is of more impor- 
tance than high voltage amplification; 
therefore, gain possibilities are sacrificed 
in the design of power tubes to obtain 
power-handling capability. 

Triodes, pentodes, and beam power 
tubes designed for power amplifier serv- 
ice have certain inherent features for 
each structure. Power tubes of the triode 
type for class A service are characterized 
by low power sensitivity, low plate- 
power efficiency, and low distortion. 
Power tubes of the pentode type are 
characterized by high power sensitivity, 
high plate-power efficiency and, usually, 
somewhat higher distortion than class A 
triodes. Beam power tubes have higher 
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power sensitivity and efficiency tham 
triode or conventional pentode types. 

A class A power amplifier is also 
used as a driver to supply power to a 
class AB; or a class B stage. It is usually 
advisable to use a triode, rather than a 
pentode, in a driver stage because of the 
lower plate impedance of the triode. 

Power tubes connected in either 
parallel or push-pull may be employed 
as class A amplifiers to obtain increased 
output.The parallel connection (Fig. 18) 
provides twice the output of a single 
tube with the same value of grid-signal 
voltage. With this connection, the effec- 
tive transconductance of the stage is 
doubled, and the effective plate resist- 
ance and the load resistance required 
are halved as compared with single- 
tube values. 

The push-pull connection (Fig. 19), 
although it requires twice the grid-signal: 
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‘voltage, provides increased power and 
has other important advantages over 
‘single-tube operation. Distortion caused 
iby even-order harmonics and hum caused 
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‘by plate-voltage-supply fluctuations are 
‘either eliminated or decidedly reduced 
‘through cancellation. Because distortion 
for push-pull operation is less than for 
‘single-tube operation, appreciably more 
than twice single-tube output can be ob- 
tained with triodes by decreasing the 
load resistance for the stage to a value 
approaching the load resistance for a 
‘single tube. 

For either parallel or push-pull 
‘class A operation of two tubes, all elec- 
trode currents are doubled while all de 
electrode voltages remain the same as 
for single-tube operation. If a cathode 
resistor is used, its value should be about 
one-half that for a single tube. If oscilla- 
‘tions occur with either type of connec- 
tion, they can often be eliminated by the 
‘use of a non-inductive resistor of ap- 
proximately 100 ohms connected in 
‘series with each grid at the socket 
iterminal. 

Operation of power tubes so that 


RCA-2A3 
€,=2.5 VOLTS OC 


z 
5! 

wl 
Ivax =2lq | 


PLATE AMPERES 


RCA Receiving Tube Manual 


Power-Output Calculations 

Calculation of the power output of 
a triode used as a class A amplifier with 
either an output transformer or a choke 
having low de resistance can be made 
without serious error from the plate 
family of curves by assuming a resist- 
ance load. The proper plate current, 
grid bias, optimum load resistance, and 
per-cent second-harmonic distortion can 
also be determined. The calculations are 
made graphically and are illustrated in 
Fig. 20 for given conditions. The pro- 
cedure is as follows: 

(1) Locate the zero-signal bias point 
P by determining the zero-signal bias 
Ee, from the formula: 


Zero-signal bias (Eco) = —(0.68 X Eb)/u 


where Ep is the chosen value in volts of 
de plate voltage at which the tube is to 
be operated, and yu» is the amplification 
factor of the tube. This quantity is 
shown as negative to indicate that a 
negative bias is used. 

(2) Locate the value of zero-signal 
plate current, I,, corresponding to point 
iz, 

(8) Locate the point 21,, which is 
twice the value of I, and corresponds to 
the value of the maximum-signal plate 
current Imax. 

(4) Locate the point X on the de 
bias curve at zero volts, E. = 0, corre- 
sponding to the value of Imax. 

(5) Draw astraight line XY through 
X and P. 

Line XY is known as the load re- 
sistance line. Its slope corresponds to 
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Fig. 20 


the grids run positive is inadvisable 
except under conditions such as those 
discussed in this section for class AB 
and class B amplifiers. 
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the value of the load resistance.The load 
resistance in ohms is equal to (Emax — 
Emi.) divided by (Imax — Imin), where E 
is in volts and I is in amperes. 


It should be noted that in the case 
of filament types of tubes, the calcula- 
tions are given on the basis of a de- 
operated filament. When the filament is 
ac-operated, the calculated value of de 
bias should be increased by approxi- 
mately one-half the filament voltage 
rating of the tube. 

The value of zero-signal plate cur- 
rent I, should be used to determine the 
plate dissipation, an important factor 
influencing tube life. In a class A ampli- 
fier under zero-signal conditions, the 
plate dissipation is equal to the power 
input, i.e., the product of the dc plate 
voltage E, and the zero-signal dc plate 
current I,. If it is found that the plate- 


dissipation rating of the tube is exceeded. 


with the zero-signal bias Ec, calculated 
above, it will be necessary to increase 
the bias by a sufficient amount so that 
the actual plate dissipation does not ex- 
ceed the rating before proceeding further 
with the remaining calculations. 

For power-output calculations, it is 
assumed that the peak alternating grid 
voltage is sufficient (1) to swing the grid 
from the zero-signal bias value Ec, to 
zero bias (EK, = 0) on the positive swing 
and (2) to swing the grid to a value 
twice the zero-signal bias value on the 
negative swing. During the negative 
swing, the plate voltage and plate cur- 
rent reach values of Emax 2nd Imin; dur- 
ing the positive swing, they reach values 
of Emin and Imax. Because power is the 
product of voltage and current, the 
power output P, as shown by a watt- 
meter is given by 


_ (Imax - Imin) X (Emax ~ Emin) 

8 
where E is in volts, I is in amperes, and 
P, is in watts. 

In the output of power amplifier 
triodes, some distortion is present. This 
distortion is due predominantly to sec- 
ond harmonics in single-tube amplifiers. 
The percentage of second-harmonic dis- 
tortion may be calculated by the follow- 
ing formula: 


Po 


Imax+ Imin I 
Tye Peas 
Imax —- Imin 
where I, is the zero-signal plate current 
in amperes. If the distortion is excessive, 
the load resistance should be increased 
or, occasionally, decreased slightly and 


% distortion = < 100 


Electron Tube Applications 


the calculations repeated. 

Example: Determine the load re-- 
sistance, power output, and distortion 
of a triode having an amplification fac-. 
tor of 4.2, a plate-dissipation rating of 
15 watts, and plate characteristics curves. 
as shown in Fig. 20. The tube is to be: 
operated at 250 volts on the plate. 

Procedure: For a first approxima- 
tion, determine the operating point P 
from the zero-signal bias formula, Eco = 
—(0.68 X 250) /4.2 = —40.5 volts. From: 
the curve for this voltage, it is found. 
that the zero-signal plate current I, at a 
plate voltage of 250 volts is 0.08 ampere: 
and, therefore, the plate-dissipation rat-- 
ing is exceeded (0.08 X 250 = 20 watts). 
Consequently, it is necessary to reduce: 
the zero-signal plate current to 0.06 am- 
pere at 250 volts. The grid bias is now 
seen to be —48.5 volts. Note that the 
curve was taken with a de filament sup- 
ply; if the filament is to be operated on. 
an ac supply, the bias must be increased 
by about one-half the filament voltage, 
or to —45 volts, and the circuit returns. 
made to the mid-point of the filament: 
circuit. 

Point X can now be determined. 
Point X is at the intersection of the de 
bias curve at zero volts with Imax, where: 
Imax = 2I1p = 2X 0.06 = 0.12 ampere. 
Line XY is drawn through points P and. 
X. Emax, Emin, and Imin are then found 
from the curves. Substituting these val- 
ues in the power-output formula, we 
obtain 

Bats Oe CLE eo 

The resistance represented by load. 

line XY is 
(365 — 105) 
(0.12 — 0.012) 

When the values from the curves: 

are substituted in the distortion formula, 


we obtain 
0.12 + 0.012 


= 2410 ohms 


— 0.06 
FE ge eet he 


It is customary to select the load 
resistance so that the distortion does not. 
exceed five per cent. When the method 
shown is used to determine the slope of 
the load resistance line, the second-har- 
monic distortion generally does not ex- 
ceed five per cent. In the example, how- 
ever, the distortion is excessive and it is. 


% distortion = 


-desirable, therefore, to use a slightly 
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higher load resistance. A load resistance 
of 2500 ohms will give a distortion of 
about 4.9 per cent. The power output is 
reduced only slightly to 3.5 watts. 

Operating conditions for triodes in 
push-pull depend on the type of opera- 
tion desired. Under class A conditions, 
distortion, power output, and efficiency 
are all relatively low. The operating bias 
can be anywhere between that specified 
for single-tube operation and that equal 
to one-half the grid-bias voltage required 
to produce plate-current cutoff at a 
plate voltage of 1.4E, where Ep is the 
operating plate voltage. Higher bias than 
this value requires higher grid-signal 
voltage and results in class AB: opera- 
tion which is discussed later. 

The method for calculating maxi- 
mum power output for triodes in push- 
pull class A operation is as follows: 
Erect a vertical line at 0.6 E, (see Fig. 
21), intersecting the E.=0 curve at the 
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plate dissipation rating of the tube is 15 
watts. Then, for class A operation, the 
operating bias can be equal to, but not 
more than, one-half the grid bias for ecut- 
off with a plate voltage of 1.4 x 300 = 420 
volts. (Since cutoff bias is approximately 
—115 volts at a plate voltage of 420 volts, 
one-half of this value is -57.5 volts bias.) 
At this bias, the plate current is found 
from the plate family to be 0.054 am- 
pere and, therefore, the plate dissipation 
is 0.054 xX 300 or 16.2 watts. Since —57.5 
volts is the limit of bias for class A oper- 
ation of these tubes at a plate voltage of 
300 volts, the dissipation cannot be re- 
duced by increasing the bias and it, 
therefore, becomes necessary to reduce 
the plate voltage. 

If the plate voltage is reduced to 
250 volts, the bias will be found to be 
—43.5 volts. For this value, the plate cur- 
rent is 0.06 ampere, and the plate dissi- 
pation is 15 watts. Then, following the 


= — | — 
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point Imax. Then, Imax is determined 
from the curve for use in the formula 


Po = (Imax X Eo)/5 


If Imax is expressed in amperes and Ep 
in volts, power output is in watts. 

The method for determining the 
proper load resistance for triodes in 
push-pull is as follows: Draw a load line 
through Imax on the zero-bias curve and 
through the E, point on the zero-current 
axis. Four times the resistance repre- 
sented by this load line is the plate-to- 
plate load (Rpp) for two triodes in a 
class A push-pull amplifier. Expressed 
as a formula, 

Rpp = 4 X (Eo — 0.6Eo)/Imax 


‘where E, is expressed in volts, Imax in 
amperes, and Rpp in ohms. 

Example: Assume that the plate 
voltage (E,) is to be 300 volts, and the 
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method for calculating power output, 
erect a vertical line at 0.6E, = 150 volts. 
The intersection of the line with the 
curve E, = 0 is Imax or 0.2 ampere. When 
this value is substituted in the power 
formula, the power output is (0.2 x 250) 
/5 = 10 watts. The load resistance is de- 
termined from the load formula: Plate- 
to-plate load (Rpp) = 4 X (250 — 150) 
/0.2 = 2000 ohms. 

Power output for a pentode or a 
beam power tube as a class A amplifier 
can be calculated in much the same way 
as for triodes. The calculations can be 
made graphically from a special plate 
family of curves, as illustrated in Fig. 22. 

From a point A at or just below the 
knee of the zero-bias curve, draw arbi- 
trarily selected load lines to intersect the 
zero-plate-current axis. These lines 
should be on both sides of the operating 


point P whose position is determined by 
the desired operating plate voltage, E, 
and one-half the maximum-signal plate 
current. Along any load line, say AA, 
measure the distance AO;. On the same 
line, lay off an equal distance, O1A:. For 
optimum operation, the change in bias 
from A to O: should be nearly equal to 
the change in bias from O; to Ai. If this 
condition can not be met with one line, 
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as is the case for the line first chosen, 
then another should be chosen. When 
the most satisfactory line has been se- 
lected, its resistance may be determined 
by the following formula: 


Emax — Emin 
Imax — Inin 


The value of RL may then be sub- 
stituted in the following formula for 
calculating power output. 


P [Imax - Imin + 1.41 (Ix — Iy) }?Ru 
Ls 32 


Load resistance (Ri) = 


In both of these formulas, I is in 
amperes, E is in volts, R, is in ohms, 
and P,) is in watts. I, and Iy are the cur- 
rent values on the load line at bias volt- 
ages of Ec:=V — 0.707V=0.293V and 
Ea=V + 0.707V=1.707V, respectively. 

Calculations for distortion may be 
made by means of the following formu- 
las. The terms used have already been 
defined. 

% 2nd-harmonic distortion = 
Imax + Imin - 2 Io 
Imax — Imin+ 1.41 (Ix — ly) 
% 3rd-harmonic distortion = 
Imax — Imin — 1.41 (Ix — Iy) 
Imax — Imin + 1.41 (Ix - Iy) 


X 100 


X 100 
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% total (2nd and 3rd) harmonic distortion = 
V(%2nd)? + (%srd)? 


Conversion Factors 
Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 23 
when all electrode voltages are changed 
simultaneously in the same ratio. The 


Ay 
ly Ecj=!.707V 


nomograph includes conversion factors 
for current (Fi), power output (F5), 
plate resistance or load resistance (F;), 
and transconductance (Fm) for voltage 
ratios between 0.5 and 2.0. These factors 
are expressed as functions of the ratio 
between the desired or new voltage for 
any electrode (Eaes) and the published 
or original value of that voltage (Epup). 
The relations shown are applicable to 
triodes and multigrid tubes in all classes 
of service. 

To use the nomograph, simply place 
a straight-edge across the page so that 
it intersects the scales for Eaes and Epup 
at the desired values. The desired con- 
version factor may then be read directly 
or estimated at the point where the 
straight-edge intersects the Fi, Fp F;, or 
Fem scale. 

For example, suppose it is desired 
to operate two 6L6GB’s in class A:push- 
pull, fixed bias, with a plate voltage of 
200 volts. The nearest published oper- 
ating conditions for this class of service 
are for a plate voltage of 250 volts. The 
operating conditions for the new plate 
voltage can be determined as follows: 

The voltage conversion factor, Fe, 
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is equal to 200/250 or 0.8. The dashed 
lines on the nomograph of Fig. 23 indi- 
cate that for this voltage ratio F; is ap- 
proximately 0.72, Fp is approximately 
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Because contact-potential effects become 
noticeable only at very small de grid- 
No.1 (bias) voltages. they are generally 
negligible in power tubes. Secondary 
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0.57, F, is 1.12, and Fem is approxi- 
mately 0.892. These factors may be ap- 
plied directly to operating values shown 
in the tube data, or to values calculated 
by the methods described previously. 

Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epu departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eue,/Epup 1S 
between 0.7 and 1.5. Beyond these lim- 
its, the accuracy decreases rapidly, and 
the results obtained must be considered 
rough approximations. 

The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 
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emission may occur in conventional tet- 
rodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 


Class AB Power Amplifiers 


A class AB power amplifier em- 
ploys two tubes connected in push-pull 
with a higher negative grid bias than is 


used in a class A stage. With this higher 
negative bias, the plate and screen-grid 
voltages can usually be made higher 
than for class A amplifiers because the 
increased negative bias holds plate cur- 
rent within the limit of the tube plate- 
dissipation rating. As a result of these 
higher voltages, more power output can 
be obtained from class AB operation. 

Class AB amplifiers are subdivided 
into class AB: and class AB». In class 
AB; there is no flow of grid current.That 
is, the peak signal voltage applied to each 
grid is not greater than the negative 
grid-bias voltage. The grids therefore 
are not driven to a positive potential 
and do not draw current. In class AB,, 
the peak signal voltage is greater than 
the bias so that the grids are driven 
positive and draw current. 

Because of the flow of grid current 
in a class AB, stage there is a loss of 
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power in the grid circuit. The sum of 
this loss and the loss in the input trans- 
former is the total driving power re- 
quired by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. The input transformer used in a 
class AB, amplifier usually has a step- 
down turns ratio. 

Because of the large fluctuations of 
plate current in a class AB, stage, it is 
important that the plate power supply 
should have good regulation. Otherwise 
the fluctuations in plate current cause 
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fluctuations in the voltage output of the 
power supply, with the result that power 
output is decreased and distortion is in- 
creased. To obtain satisfactory regula- 
tion it is usually advisable to use a low- 
drop rectifier, such as the 5V4GA, witha 
choke-input filter. In all cases, the resist- 
ance of the filter choke and power trans- 
formers should be as low as possible. 


Class AB: Power Amplifiers 

In class AB: push-pull amplifier 
service using triodes, the operating con- 
ditions may be determined graphically 
by means of the plate family if E., the 
desired operating plate voltage, is given. 
In this service, the dynamic load line 
does not pass through the operating 
point P as in the case of the single-tube 
amplifier, but through the point D in 
Fig. 24. Its position is not affected by 
the operating grid bias provided the 
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plate-to-plate load resistance remains 
constant. 

Under these conditions, grid bias 
has no appreciable effect on the power 
output. Grid bias cannot be neglected, 
however, since it is used to find the zero- 
signal plate current and, from it, the 
zero-signal plate dissipation. Because 
the grid bias is higher in class AB; than 
in class A service for the same plate volt- 
age, a higher signal voltage may be used 
without grid current being drawn and, 
therefore, higher power output is ob- 
tained than in class A service. 

In general, for any load line through 
point D, Fig. 24, the plate-to-plate load 
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resistance in ohms of a push-pull ampli- 
fier is Rpp=4E./I’, where I’ is the plate 
current value in amperes at which the 
load line as projected intersects the plate 
current axis, and EH, is in volts. This 
formula is another form of the one 
given under push-pull class A amplifiers, 
Rpp = 4(Eo — 0.6Eo) /Imax, but is more 
general. Power output = (Imax/~/2 )? X 
Rpp/4, where Imax is the peak plate cur- 
rent at zero grid volts for the load chosen. 
This formula simplified is (Imax)? * Rpp/ 
8. The maximum-signal average plate 
current is 2Imax/7 or 0.636 Imax; the 
maximum-signal average power input is 
0.636 Imax X Eo. 

It is desirable to simplify these 
formulas for a first approximation. This 
simplification can be made if it is as- 
sumed that the peak plate current, Imax, 
occurs at the point of the zero-bias curve 
corresponding approximately to 0.6 Ko, 
the condition for maximum power out- 
put. The simplified formulas are: 

Po (tor two tubes) = (Imax X Eo)/5 

Rpp = 1.6Eo/Imax 
where E, is in volts, Imax is in amperes, 
Rpp is in ohms, and P, is in watts. 

It may be found during subsequent 
calculations that the distortion or the 
plate dissipation is excessive for this ap- 
proximation; in that case, a different 
load resistance must be selected using 
the first approximation as a guide and 
the process repeated to obtain satisfac- 
tory operating conditions. 

Example: Fig. 24 illustrates the 
application of this method to a pair of 
2A3’s operated at E,=3800 volts. Each 
tube has a plate-dissipation rating of 15 
watts. Tne method is to erect a vertical 
line at 0.6E,, or at 180 volts, which 
intersects the E.=0 curve at the point 
Imax=0.26 ampere. Using the simplified 
formulas, we obtain 

Rpp = (1.6 X 300)/0.26 = 1845 ohms 

Po = (0.26 X 300)/5 = 15.6 watts 

At this point, it is well to determine 
the plate dissipation and to compare it 
with the maximum rated value. From 
the average plate current formula (0.636 
Imax) mentioned previously, the maxi- 
mum-signal average plate current is 
0.166 ampere. The product of this cur- 
rent and the operating plate voltage is 
49.8 watts, the average input to the two 
tubes. From this value, subtract the 
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power output of 15.6 watts to obtain the 
total dissipation for both tubes which is 
34.2 watts. Half of this value, 17 watts, 
is in excess of the 15-watt rating of the 
tube and it is necessary, therefore, to as- 
sume another and higher load resistance 
so that the plate-dissipation rating will 
not be exceeded. 

It will be found that at an operating 
plate voltage of 300 volts the 2A3’s re- 
quire a plate-to-plate load resistance of 
3000 ohms. From the formula for Rpp, 
the value of I’ is found to be 0.4 ampere. 
The load line for the 3000-ohm load re- 
sistance is then represented by a straight 
line from the point I’=0.4 ampere on the 
plate-current ordinate to the point E)= 
300 volts on the plate-voltage abscissa. 
At the intersection of the load line with 
the zero-bias curve, the peak plate cur- 
rent, Imax, can be read at 0.2 ampere. 
Then Po= (Imax/ V2)? X Rpp/4 


= (0.2/1.41)2 X 3000/4 
= 15 watts 


Proceeding as in the first approximation, 
we find that the maximum-signal aver- 
age plate current, 0.636Imax, is 0.127 
ampere, and the maximum-signal aver- 
age power input is 38.1 watts. This input 
minus the power output is 38.1 — 15= 
23.1 watts. This value is the dissipation 
for two tubes; the value per tube is 11.6 
watts, a value well within the rating of 
this tube type. 

The operating bias and the zero- 
signal plate current may now be found 
by use of a curve which is derived from 
the plate family and the load line. Fig. 
25 is a curve of instantaneous values of 
plate current and de grid-bias voltages 
taken from Fig. 24. Values of grid bias 
are read from each of the grid-bias 
curves of Fig. 24 along the load line and 
are transferred to Fig. 25 to produce the 
curved line from A to C. A tangent to 
this curve, starting at A, is drawn to 
intersect the grid-voltage abscissa. The 
point of intersection, B, is the operating 
grid bias for fixed-bias operation. In the 
example, the bias is —60 volts. Refer 
back to the plate family at the operating 
conditions of plate volts=300 and grid 
bias= —60 volts; the zero-signal plate 
current per tube is seen to be 0.04 
ampere. 

This procedure locates the operating 
point for each tube at P. The plate cur- 


rent must be doubled, of course, to ob- 
tain the zero-signal plate current for 
both tubes. Under maximum-signal con- 
ditions, the signal voltage swings from 
zero-signal bias voltage to zero bias for 
each tube on alternate half cycles. Hence, 
in the example, the peak af signal volt- 
age per tube is 60 volts, or the grid-to- 
grid value is 120 volts. 

As in the case of the push-pull class 
A amplifier, the second-harmonic distor- 
tion in a class AB: amplifier using triodes 
is very small and is largely canceled by 
virtue of the push-pull connection. Third- 
harmonic distortion, however, which 
may be larger than permissible, can be 
found by means of composite character- 
istic curves. A complete family of curves 
can be plotted, but for the present pur- 
pose only the one corresponding to a 
grid bias of one-half the peak grid-volt- 
age swing is needed. In the example, the 
peak grid voltage per tube is 60 volts, 
and the half value is 30 volts. The com- 
posite curve, since it is nearly a straight 
line, can be constructed with only two 
points (see Fig. 24). These two points 
are obtained from deviations above and 
below the operating grid and plate 
voltages. 

In order to find the curve for a bias 
of -30 volts, we have assumed a devia- 
tion of 30 volts from the operating grid 
voltage of -60 volts. Next assume a de- 
viation from the operating plate voltage 
of, say, 40 volts. Then at 300 — 40 = 260 
volts, erect a vertical line to intersect 
the (-60) — (-30) = -80-volt bias curve 


and read the plate current at this inter-- 


section, which is 0.167 ampere; likewise, 
at the intersection of a vertical line at 
300 + 40 = 340 volts and the (-60) + 
(-30) = —90-volt bias curve, read the 
plate current. In this example, the plate 
current is estimated to be 0.002 ampere. 
The difference of 0.165 ampere between 
these two currents determines the point 
E on the 800 — 40 = 260-volt vertical. 
Similarly, another point F on the same 
composite curve is found by assuming 
the same grid-bias deviation but a larger 
plate-voltage deviation, say, 100 volts. 

We now have points at 260 volts 
and 0.165 ampere (E), and at 200 volts 
and 0.045 ampere (F). A straight line 
through these points is the composite 
curve for a bias of —80 volts, shown as a 
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long-short dash line in Fig. 24. At the 
intersection of the composite curve and 
the load line, G, the instantaneous com- 
posite plate current at the point of one- 
half the peak signal swing is determined. 
This current value, designated Iy.; and 
the peak plate current, Imax, are used in 
the following formula to find peak value 
of the third-harmonic component of the 
plate current. 
Ths = (210.5 - Imax) /38 

In the example, where I.; is 0.097 am- 
pere and Imax is 0.2 ampere, In3 = (2X 
0.097—0.2) /8= (0.194—0.2) /3= —0.006/ 
38= —0.002 ampere. (The fact that Ih; is 
negative indicates that the phase rela- 
tion of the fundamental (first-harmonic) 
and third-harmonic components of the 
plate current is such as to result in a 
slightly peaked wave form. In; is posi- 
tive in some cases, indicating a flatten- 
ing of the wave form.) 

The peak value of the fundamental 
or first-harmonic component of the plate 
current is found by the following 
formula: 

Ih; = 2/3 X (Imax + Io.s) 
In the example, In = 2/3 X (0.2 + 
0.097) = 0.198 ampere. Thus, the per- 
centage of third-harmonic distortion is 
(In3/In1) X 100 = (0.002/0.198) K 100= 
1 per cent approx. 


Class AB2 Power Amplifiers 

A class AB, amplifier employs two 
tubes connected in push-pull as in the 
case of class AB: amplifiers. It differs in 
that it is biased so that plate current 
flows for somewhat more than half the 
electrical cycle but less than the full 
cycle, the peak signal voltage is greater 
than the dc bias voltage, grid current is 
drawn, and consequently, power is con- 
sumed in the grid circuit. These condi- 
tions permit high power output to be 
obtained without excessive plate dissi- 
pation. 

The sum of the power used in the 
grid circuit and the losses in the input 
transformer is the total driving power 
required by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this. re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. In addition, the internal impedance 
of the driver stage as reflected into or as 
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effective in the grid circuit of the power 
stage should always be as low as possible 
in order that distortion may be kept 
low. The input transformer used in a 
class AB, stage usually has a step-down 
ratio adjusted for this condition. 

Load resistance, plate dissipation, 
power output, and distortion determina- 
tions are similar to those for class AB:. 
These quantities are interdependent 
with peak grid-voltage swing and driv- 
ing power; a satisfactory set of operating 
conditions involves a series of approxi- 
mations. The load resistance and signal 
swing are limited by the permissible grid 
current and power, and the distortion. 
If the load resistance is too high or the 
signal swing is excessive, the plate-dissi- 
pation rating will be exceeded, distortion 
will be high, and the driving power will 
be unnecessarily high. 


Class B Power Amplifiers 

A class B amplifier employs two 
tubes connected in push-pull, so biased 
that plate current is almost zero when 
no signal voltage is applied to the grids. 
Because of this low value of no-signal 
plate current, class B amplification has 
the same advantage as class AB,, i.e., 
large power output can be obtained 
without excessive plate dissipation. Class 
B operation differs from class AB, in 
that plate current is cut off for a larger 
portion of the negative grid swing, and 
the signal swing is usually larger than in 
class AB» operation. 

Because certain triodes used as class 
B amplifiers are designed to operate very 
close to zero bias, the grid of each tube 
is at a positive potential during all or 
most of the positive half-cycle of its 
signal swing. In this type of triode opera- 
tion, considerable grid current is drawn 
and there is a loss of power in the grid 
circuit. This condition imposes the same 
requirement in the driver stage as in a 
class AB» stage; i.e., the driver should 
be capable of delivering considerably 
more power output than the power re- 
quired for the grid circuit of the class B 
amplifier so that distortion will be low. 
Similarly, the interstage transformer be- 
tween the driver and the class B stage 
usually has a step-down turns ratio. Be- 
cause of the high dissipations involved in 
class B operation at zero bias, it is not 
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feasible to use tetrodes or pentodes in 
this type of class B operation. 

Determination of load resistance, 
plate dissipation, power output, and dis- 
tortion is similar to that for a class AB, 
stage. 

Power amplifier tubes designed for 
class A operation can be used in class ABs 
and class B service under suitable oper=- 
ating conditions.There are several tube 
types designed especially for class B serv- 
ice. The characteristic common to all of 
these types is a high amplification fac- 
tor. With a high amplification factor, 
plate current is small even when the grid 
bias is zero. These tubes, therefore, can 
be operated in class B service at a bias 
of zero volts so that no bias supply is re- 
quired. A number of class B amplifier 
tubes consist of two triode units mounted 
in one tube. The two units can be con- 
nected in push-pull so that only one 
tube is required for a class B stage. An 
example of a twin triode used in class B 
service is the 6N7. 


High-Fidelity Amplifiers 


Several high-fidelity amplifiers are 
shown in the CIRCUITS SECTION. 
The performance capabilities of such 
amplifiers are usually given in terms of 
frequency response, total harmonic dis- 
tortion, maximum power output, and 
noise level. 

To provide high-fidelity reproduc- 
tion of audio program material, an am- 
plifier should have a frequency response 
which does not vary more than 1db over 
the entire audio spectrum. General 
practice is to design the amplifier so that 
its frequency response is flat within 1 db 
from a frequency below the lowest to be 
reproduced to one well above the upper 
limit of the audible region. 

Harmonic distortion and intermod- 
ulation distortion produce changes in 
program material which may have ad- 
verse effects on the quality of the repro- 
duced sound. Harmonic distortion 
causes a change in the character of an 
individual tone by the introduction of 
harmonics which were not originally 
present in the program material. For 
high-fidelity reproduction, total har- 
monic distortion (expressed as a percent- 
age of the output power) should not be 
greater than about 1 per cent at the de- 


sired listening level. Types such as the 
6973, 7027A and 7868 are designed to 
provide extremely low harmonic distor- 
tion in suitably designed push-pull am- 
plifier circuits. 

Intermodulation distortion is a 
change in the waveform of an individual 
tone as a result of interaction with an- 
other tone present at thesame time in the 
program material. This type of distor- 
tion not only alters the character of the 
modulated tone, but may also result in 
the generation of spurious signals at 
frequencies equal to the sum and differ- 
ence of theinteracting frequencies. Inter- 
modulation distortion should beless than 
2 per cent at the desired listening level. 
In general, any amplifier which has low 
intermodulation distortion will have very 
low harmonic distortion. 

The maximum power output which 
a high-fidelity amplifier should deliver 
depends upon a complex relation of sev- 
eral factors, including the size and acous- 
tical characteristics of the listening area, 
the desired listening level, and the ef- 
ficiency of the loudspeaker system. Prac- 
tically, however, it is possible to deter- 
mine amplifier requirements in terms of 
room size and loudspeaker efficiency. 

The acoustic power required to re- 
produce the loudest passages of orches- 
tral music at concert-hall level in the 
average-size living room is about 0.4 
watt. Because high-fidelity loudspeakers 
of the type generally available for home 
use have an efficiency of only about 5 
per cent, the output stage of the ampli- 
fier should therefore be able to deliver a 
power output of at least 8 watts. Be- 
cause many wide-range loudspeaker sys- 
tems, particularly those using frequency- 
divider networks, have efficiencies of less 
than 5 per cent, output tubes used with 
such systems must have correspondingly 
larger power outputs. The 6973, 7027A, 
7189, and 7868 can provide ample out- 
put for most systems when used in suit- 
able push-pull circuits. 

The noise level of a high-fidelity 
amplifier determines the range of volume 
the amplifier is able to reproduce, i.e., 
the difference (usually expressed in dec- 
ibels) between the loudest and softest 
sounds in program material. Because 
the greatest volume range utilized in 
electrical program material at the present 
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time is about 60 db, the noise level of a 
high-fidelity amplifier should be at least 
60 db below the signal level at the desired 
listening Jevel. 


Cathode-Drive Circuits 


The preceding text has discussed 
the use of tubes in the conventional 
grid-drive type of amplifier—that is, 
where the cathode is common to both 
the input and output circuits. Tubes 
may also be employed as amplifiers in 
circuit arrangements which utilize the 
grid or plate as the common terminal. 
Probably the most important of these 
amplifiers are the cathode-drive circuit, 
which is discussed below, and the cath- 
ode-follower circuit, which will be dis- 
cussed later in connection with inverse 
feedback. 

A typical eathode-drive circuit is 
shown in Fig. 26. The load is placed in 


INPUT OUTPUT 
SIGNAL : VOLTAGE 


the plate circuit and the output voltage 
is taken off between the plate and ground 
as in the grid-drive method of operation. 
The grid is grounded, and the input 
voltage is applied across an appropriate 
impedance in the cathode circuit. The 
cathode-drive circuit is particularly use- 
ful for vhf and uhf applications, in which 
it is necessary to obtain the low-noise 
performance usually associated with a 
triode, but where a conventional grid- 
drive circuit would be unstable because 
of feedback through the grid-to-plate 
capacitance of the tube. In the cathode- 
drive circuit, the grounded grid serves 
as a capacitive shield between plate and 
cathode and permits stable operation at 
frequencies higher than those in which 
conventional circuits can be used. 

The input impedance of a cathode- 
drive circuit is approximately equal to 
1/gm when the load resistance is small 
compared to the ry of the tube. A certain 
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Fig. 26 


amount of power is required, therefore, 
to drive such a circuit. However, in the 
type of service in which cathode-drive 
circuits are normally used, the advan- 
tages of the grounded-grid connection 
usually outweigh this disadvantage. 


Inverse Feedback 

An inverse-feedback circuit, some- 
times called a degenerative circuit, is 
one in which a portion of the output 
voltage of a tube is applied to the input 
of the same or a preceding tube in oppo- 
site phase to the signal applied to the 
tube.T wo important advantages of feed- 
back are: (1) reduced distortion from 
each stage included in the feedback cir- 
cuit and (2) reduction in the variations 
in gain due to changes in line voltage, 
possible differences between tubes of the 
same type, or variations in the values of 
circuit constants included in the feed- 
back circuit. 

Inverse feedback is used in audio 
amplifiers to reduce distortion in the 
output stage where the load impedance 
on the tube is a loudspeaker. Because 
the impedance of a loudspeaker is not 
constant for all audio frequencies, the 
load impedance on the output tube varies 
with frequency. When the output tube 
is a pentode or beam power tube having 
high plate resistance, this variation in 
plate load impedance can, if not cor- 
rected, produce considerable frequency 
distortion. Such frequency distortion 
can be reduced by means of inverse 
feedback. Inverse-feedback circuits are 
of the constant-voltage type and the 
constant-current type. 


Csr ——> Lageg 


28 


RCA Receiving Tube Manual 


The application of the constant- 
voltage type of inverse feedback to a 
power output stage using a single beam 
power tube is illustrated by Fig. 27. In 
this circuit, Ri, Re, and C are connected 
as a voltage divider across the output of 
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Fig. 27 


the tube. The secondary of the grid- 
input transformer is returned to a point 
on this voltage divider. Capacitor C 
blocks the de plate voltage from the 
grid. However, a portion of the tube’s 
af output voltage, approximately equal 
to the output voltage multiplied by the 
fraction R2/(R:i+ R:,), is applied to the 
grid. This voltage lowers the source im- 
pedance of the circuit and a decrease in 
distortion results which is explained in 
the curves of Fig. 28. 

Consider first the amplifier without 
the use of inverse feedback. Suppose 
that when a signal voltage e, is applied 
to the grid the af plate current i’p has an 
irregularity in its positive half-cycle. 
This irregularity represents a departure 
from the waveform of the input signal 
and is, therefore, distortion. For this 
plate-current waveform, the af plate 


voltage has a waveform shown by e’p. 
The plate-voltage waveform is inverted 
compared to the plate-current wave- 
form because a plate-current increase 
produces an increase in the drop across 
the plate load. The voltage at the plate 
is the difference between the drop across 
the load and the supply voltage; thus, 
when plate current goes up, plate volt- 
age goes down; when plate current goes 
down, plate voltage goes up. 

Now suppose that inverse feedback 
is applied to the amplifier. The voltage 
fed back to the grid has the same wave- 
form and phase as the plate voltage, but 
is smaller in magnitude. Hence, with a 
plate voltage of waveform shown by 
e’p, the feedback voltage appearing on 
the grid is as shown by e’g:. This voltage 
applied to the grid produces a compo- 
nent of plate current i’pr. It is evident 
that the irregularity in the waveform of 
this component of plate current. would 
act to cancel the original irregularity 
and thus reduce distortion. 

After inverse feedback has been ap- 
plied, the relations are as shown in the 
curve for ip. The dotted curve shown by 
i/pr is the component of plate current 
due to the feedback voltage on the grid. 
The dotted curve shown by i’p is the 
component of plate current due to the 
signal voltage on the grid. The algebraic 
sum of these two components gives the 
resultant plate current shown by the 
solid curve of ip. Since i’p is the plate 
current that would flow without inverse 
feedback, it can be seen that the appli- 
cation of inverse feedback has reduced 
the irregularity in the output current. 
In this manner inverse feedback acts to 
correct any component of plate current 
that does not correspond to the input 
signal voltage, and thus reduces dis- 
tortion. 

From the curve for ip, it can be seen 
that, besides reducing distortion, inverse 
feedback also reduces the amplitude of 
the output current. Consequently, when 
inverse feedback is applied to an ampli- 
fier there is a decrease in gain or power 
sensitivity as well as a decrease in dis- 
tortion. Hence, the application of in- 
verse feedback to an amplifier requires 
that more driving voltage be applied to 
obtain full power output, but this out- 
put is obtained with less distortion. 
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Inverse feedback may also be ap- 
plied to resistance-coupled stages as 
shown in Fig. 29. The circuit is conven- 
tional except that a feedback resistor, 
R:;, is connected between the plates of 
tubes T, and T;. The output signal volt- 
age of T: and a portion of the output 
signal voltage of T, appears across Rz. 
Because the distortion generated in the 
plate circuit of T. is applied to its grid 
out of phase with the input signal, the 
distortion in the output of T. is com- 
paratively low. With sufficient inverse 
feedback of the constant-voltage type 
in a power-output stage, it is not neces- 
sary to employ a network of resistance 
and capacitance in the output circuit to 
reduce response at high audio frequen- 
cies. Inverse-feedback circuits can also 
be applied to push-pull class A and class 
AB; amplifiers. 

Constant-current inverse feedback 
is usually obtained by omitting the by- 
pass capacitor across a cathode resistor. 


C=) 65Ct B+ 


This method decreases the gain and the 
distortion but increases the source im- 
pedance of the circuit. Consequently, 
the output voltage rises at the resonant 
frequency of the loudspeaker and ac- 
centuates hangover effects. 

Inverse feedback is not generally 
applied to a triode power amplifier, such 
as the 2A8, because the variation in 
speaker impedance with frequency does 
not produce much distortion in a triode 
stage having low plate resistance. It is 
sometimes applied in a pentode stage 
but is not always convenient. As has 
been shown, when inverse feedback is 
used in an amplifier, the driving voltage 
must be increased in order to give full 
power output. When inverse feedback is 
used with a pentode, the total driving 
voltage required for full power output 
may be inconveniently large, although 
still less than that required for a triode. 
Because a beam power tube gives full 
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power output on a comparatively small 
driving voltage, inverse feedback is 
especially applicable to beam power 
tubes. By means of inverse feedback, 
the high efficiency and high power out- 
put of beam power tubes can be com- 
bined with freedom from the effects of 
varying speaker impedance. 
Cathode-Follower Circuits 
Another important application of 
inverse feedback is in the cathode-fol- 
lower circuit, an example of which is 
given in Fig. 30. In this application, the 
load has been transferred from the plate 
circuit to the cathode circuit of the tube. 


Fig. 30 

The input voltage is applied between 
the grid and ground and the output volt- 
age is obtained between the cathode and 
ground.The voltage amplification (V.A.) 
of this circuit is always less than unity 
and may be expressed by the following 
convenient formulas. 

For a triode: 


V. A= ux Ru 


tp+[RLX («+1)) 
For a pentode: 


Me gm X Ru 


1+ (gm X Rx) 

In these formulas, » is the amplifi- 
cation factor, RL is the load resistance 
in ohms, rp is the plate resistance in 
ohms, and gm is the transconductance 
in mhos. 

The use of the cathode follower per- 
mits the design of circuits which have 
high input resistance and high output 
voltage. The output impedance is quite 
low and very low distortion may be ob- 
tained. Cathode-follower circuits may 
be used for power amplifiers or as im- 
pedance transformers designed either to 
match a transmission line or to produce 
a relatively high output voltage at a low 
impedance level. 

In a power amplifier which is trans- 
former coupled to the load, the same 
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output power can be obtained from the 
tube as would be obtained in a conven- 
tional grid-drive type of amplifier. The 
output impedance is very low and pro- 
vides excellent damping to the load, 
with the result that very low distortion 
can be obtained. The peak-to-peak sig- 
nal voltage, however, approaches 144 
times the plate supply voltage if maxi- 
mum power output is required from the 
tube. Some problems may be encoun- 
tered, therefore, in the design of an ade- 
quate driver stage for a cathode-follower 
output system. 

When a cathode-follower circuit is 
used as an impedance transformer, the 
load is usually a simple resistance in the 
cathode circuit of the tube. With rela- 
tively low values of cathode resistor, the 
circuit may be designed to supply sig- 
nificant amounts of power and to match 
the impedance of the device to a trans- 
mission line. With somewhat higher val- 
ues of cathode resistor, the circuit may 
be used to lower the output impedance 
sufficiently to permit the transmission 
of audio signals along a line in which ap- 
preciable capacitance is present. 

The cathode follower may also be 
used as an isolation device to provide 
extremely high input resistance and low 
input capacitance as might be required 
in the probe of an oscilloscope or vacu- 
um-tube voltmeter. Such circuits can be | 
designed to provide effective impedance | 
transformation with no significant loss _ 
of voltage. 

Selection of a suitable tube and its 
operating conditions for use in a cath- 
ode-follower circuit having a specified | 
output impedance (Z,.) can be made, in 
most practical cases, by the use of the 
following formula to determine the ap- 
proximate value of the required tube 
transconductance. 

1,000,000 
Zo (ohms) 

Once the required transconductance 
is obtained, a suitable tube and its oper- 
ating conditions may be determined © 
from the technical data given in the 
TUBE TYPES SECTION. The tube 
selected should have a value of trans- 
conductance slightly lower than that 
obtained from the above expression to 
allow for the shunting effect of the cath- 
ode load resistance. The conversion 


Required gm (umhos) = 


nomograph given in Fig. 23 may be 
used for calculation of operating condi- 
tions for values of transconductance not 
included in the tabulated data. After 
the operating conditions have been de- 
termined, the approximate value of the 
required cathode load resistance may be 
calculated from the following formulas. 
For triode: 


Cathode Rr= Zo X tp 


rp— [Zo X +)] 
For pentode: 
Cathode Ri=7 eer Ab) 


Resistance and impedance values are in 
ohms; transconductance values are in 
mhos. 

If the value of the cathode load re- 
sistance calculated to give the required 
output impedance does not give the re- 
quired operating bias, the basic cathode- 
follower circuit can be modified in a 
number of ways. Two of the more com- 
mon modifications are given in Figs. 
81 and 32. 

In Fig..31 the bias is increased by 
adding a bypassed resistance between 
the cathode and the unbypassed load 
resistance and returning the grid to the 
low end of the load resistance. In Fig. 32 
the bias is reduced by adding a bypassed 
resistance between the cathode and the 
unbypassed load resistance but, in this 
case, the grid is returned to the junction 
of the two cathode resistors so that the 
bias voltage is only the de voltage drop 
across the added resistance. The size of 
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the bypass capacitor should be large 
enough so that it has negligible reactance 
at the lowest frequency to be handled. 
In both cases the B-supply should be in- 
creased to make up for the voltage taken 
for biasing. 

Example: Select a suitable tube 
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and determine the operating conditions 
and circuit components for a cathode- 
follower circuit having an output im- 
pedance that will match a 500-ohm 
transmission line. Procedure: First, de- 
termine the approximate transconduc- 
tance required. 


Required gm = = 2000 upmhos 


1,000,000 
500 

A survey of the tubes that have a 

transconductance in this order of mag- 

nitude shows that type 12A X7 is among 
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Fig. 32 


the tubes to be considered. Referring to 
the characteristics given in the technical 
data section for one triode unit of high- 
mu twin triode 12A X7, we find that for 
a plate voltage of 250 volts and a bias of 
—2 volts, the transconductance is 1600 
micromhos, the plate resistance is f 2500 
ohms, the amplification factor is 100, 
and the plate current is 0.0012 amp re. 
When these values are used in the ex- 
pression for determining the cathode 
load resistance, we obtain 


500 & 62500 


Cathode Ru= §5599—500x(100+1) 


=2600 ohms 
The voltage across this resistor for 
a plate current of 0.0012 ampere is 
2600 X 0.0012 = 3.12 volts. Because the 
required bias voltage is only —2 volts, 
the circuit arrangement given in Fig. 32 
is employed. The bias is furnished by a 
resistance that will have a voltage drop 
of 2 volts when it carries a current of 
0.0012 ampere. The required bias resist- 
ance, therefore, is 2/0.0012 = 1670 
ohms. If 60 cycles per second is the low- 
est frequency to be passed, 20 micro- 
farads is a suitable value for the bypass 
capacitor. The B-supply, of course, is in- 
creased by the voltage drop across the 
cathode resistance which, in this exam- 
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ple, is approximately 5 volts. The B- 
supply, therefore, is 250 + 5 = 255 volts. 
Because it is desirable to eliminate, 
if possible, the bias resistor and bypass 
capacitor, it is worthwhile to try other 
tubes and other operating conditions to 
obtain a value of cathode load resistance 
which will also provide the required bias. 
If the triode section of twin diode— 
high-mu triode 6AT6 is operated under 
the conditions given in the technical 
data section with a plate voltage of 100 
volts and a bias of —1 volt, it will have 
an amplification factor of 70, a plate 
resistance of 54000 ohms, a transcon- 
ductance of 1300 micromhos, and a plate 
current of 0.0008 ampere. Then, 
500 X 54000 
54000 — 500 X (70-+1) 
The bias voltage obtained across 
this resistance is 1460 X 0.0008 = 1.17 
volts. Since this value is for all practical 
purposes close enough to the required 
bias, no additional bias resistance will 
be required and the grid may be returned 
directly to ground. There is no need to 
adjust the B-supply voltage to make up 
for the drop in the cathode resistor. The 
voltage amplification (V.A.) for the 
cathode-follower circuit utilizing the 
triode section of type 6AT6 is 
70 X 1460 
54000 + 1460 X (70 + 1) 
For applications in which the cath- 
ode follower is used to isolate two cir- 
cuits—for example, when it is used be- 
tween a circuit being tested and the 
input stage of an oscilloscope or a vacu- 
um-tube voltmeter—voltage output and 
not impedance matching is the primary 
consideration. In such applications it is 
desirable to use a relatively high value 
of cathode load resistance, such as 50,000 
ohms, in order to get the maximum volt- 
age output. In order to obtain proper 
bias, a circuit such as that of Fig. 32 
should be used. With a high value of 
cathode resistance, the voltage amplifi- 
cation will approximate unity. 


Cathode Rr= = 1460 ohms 


V.A. = = 0.65 


Corrective Filters 


A corrective filter can be used to 
improve the frequency characteristic of 
an output stage using a beam power 
tube or a pentode when inverse feedback 
is not applicable. The filter consists of a 
resistor and a capacitor connected in 
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series across the primary of the output 
transformer. Connected in this way, the 
filter is in parallel with the plate load 
impedance reflected from the voice-coil 
by the output transformer. The magni- 
tude of thisreflected impedanceincreases 
with increasing frequency in the middle 
and upper audio range. The impedance 
of the filter, however, decreases with in- 
creasing frequency. It follows that by 
use of the proper values for the resist- 
ance and the capacitance in the filter, 
the effective load impedance on the out- 
put tubes can be made practically con- 
stant for all frequencies in the middle 
and upper audio range. The result is an 
improvement in the frequency charac- 
teristic of the output stage. 

The resistance to be used in the fil- 
ter for a push-pull stage is 1.3 times the 
recommended plate-to-plate load resist- 
ance; or, for a single-tube stage, is 1.3 
times the recommended plate load re- 
sistance. The capacitance in the filter 
should have a value such that the volt- 
age gain of the output stage at a fre- 
quency of 1000 cycles or higher is equal 
to the voltage gain at 400 cycles. 

A method of determining the proper 
value of capacitance for the filter is to 
make two measurements of the output 
voltage across the primary of the output 
transformer: first, when a 400-cycle sig- 
nal is applied to the input, and second, 
when a 1000-cycle signal of the same 
voltage as the 400-cycle signal is applied 
to the input. The correct value of capaci- 
tance is the one which gives equal output 
voltages for the two signal inputs. In 
practice, this value is usually found to 
be in the order of 0.05 microfarad. 


Volume Compressors and Expanders 


Volume compression and expansion 
are used in FM transmitters and re- 
ceivers and in recording devices and am- 
plifiers to make more natural the repro- — 
duction of music which has a very large 
volume range. For example, in the music 
of a symphony orchestra the sound in- 
tensity of the soft passages is very much © 
lower than that of the loud passages. 
When this low volume level is raised 
above the background noise for trans- 
mitting or recording, the peak level of | 
the program material may be raised to © 
an excessively high volume level. It is | 
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often necessary, therefore, to compress 
the volume range of the program con- 
tent within the maximum capabilities of 
the FM transmitter or the recording de- 
vice. Exceeding a maximum peak volume 
level for FM modulation corresponds to 
exceeding the allowed bandwidth for 
transmission. In some recording de- 
vices, excessive peak volume levels may 
cause overloading and distortion. 
Volume compression may be ac- 
complished by either manual or auto- 
matic control. The types of compression 
used include peak limiters, volume lim- 
iters, and volume compressors. A peak 
limiterlimits the peak power to some pre- 
determined level. A volume limiter pro- 
vides gain reduction based on an aver- 
age signal level above a predetermined 
level. A volume compressor provides 
gain reduction for only the sustained 
loud portions of the sound level. Only 
volume compressors can be correctly 
compensated for with volume expanders. 
For faithful reproduction of the 
original sound, the volume expander 
used in the FM receiver or audio ampli- 
fier should have the reverse characteris- 
tic of the volume compressor used in the 
FM transmitter or recording device. In 
general, the basic requirements for either 
a volume compressor or expander are 
shown in the block diagram of Fig. 33. 
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In a volume compressor, the variable- 
gain amplifier V; has greater gain for a 
low-amplitude signal than for a high- 
amplitudesignal; therefore, soft passages 
are amplified more than loud ones. In 
an expander, the gain is greater for high- 
amplitude signals than for low-ampli- 
tude signals; therefore, loud passages are 
amplified more than soft ones and the 
original amplitude ratio is restored. 

In the diagram shown in Fig. 33, the 


signal to be amplified is applied to Vi, 
and a portion of the signal is also applied 
to V.. The amplified output from V;2 is 
then rectified by Vs, and applied as a 
negative (for compressors) or positive 
(for expanders) bias voltage to Vi. As 
this bias voltage varies with variations 
in signal amplitude, the gain of V; also 
varies to produce the desired compres- 
sion or expansion of the signal. 

Tubes having a large dynamic range 
provide the best results in volume com- 
pressor or expander applications. Ex- 
amples of such types are the 6BJ6 and 
6BE6. Push-pull operation is generally 
desired for the variable-gain amplifier 
to prevent high distortion and other un- 
desirable effects which may occur in 
volume compressors and expanders. 


Phase Inverters 

A phase inverter is a circuit used to 
provide resistance coupling between the 
output of a signal-tube stage and the in- 
put of a push-pull stage. The necessity 
for a phase inverter arises because the 
signal-voltage inputs to the grids of a 
push-pull stage must be 180 degrees out 
of phase and approximately equal in 
amplitude with respect to each other. 
Thus, when the signal voltage input to 
a push-pull stage swings the grid of one 
tube in a positive direction, it should 
swing the grid of the other tube in a 
negative direction by a similar amount. 
With transformer coupling between 
stages, the out-of-phase input voltage to 
the push-pull stage is supplied by means 
of the center-tapped secondary. With 
resistance coupling, the out-of-phase in- 
put voltage is obtained by means of the 
inverter action of a tube. 


OUTPUT 


Fig. 34 


Fig. 34 shows a push-pull power 
amplifier, resistance-coupled by means 
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of a phase-inverter circuit to a single- 
stage triode T;. Phase inversion in this 
circuit is provided by triode T.. The out- 
put voltage of T; is applied to the grid 
of triode T;. A portion of the output 
voltage of T; is also applied through the 
resistors R; and R; to the grid of T2. The 
output voltage of T, is applied to the 
grid of triode Ty. 

When the output voltage of T; 
swings in the positive direction, the 
plate current of T, increases. This action 
increases the voltage drop across the 
plate resistor R2 and swings the plate of 
Tin the negative direction. Thus, when 
the output voltage of T; swings positive, 
the output voltage of T, swings negative 
and is, therefore, 180° out of phase with 
the output voltage of T;. 

In order to obtain equal voltages at 
E, and Ep, (R;+R;)/R; should equal 
the voltage gain of T,. Under the condi- 
tions where a twin-type tube or two 
tubes having the same characteristics are 
used at T; and T,, Rs should be equal to 
the sum of R; and R;. The ratio of 
R;+R; to R; should be the same as the 
voltage gain ratio of T, in order to apply 
the correct value of signal voltage to T.. 
The value of R;is, therefore, equal to Ra 
divided by the voltage gain of T.; Rs; is 
equal to Rs minus R;. Values of Ry, Ro, 
Rs; plus R;, and Rs may be taken from 
the chart in the RESISTANCE-COU- 
PLED AMPLIFIER SECTION. In the 
practical application of this circuit, 
it is convenient to use a twin-triode tube 
combining T, and T:. 


Tone Controls 

A tone controlis a variable filter (or 
one in which at least one element is ad- 
justable) by means of which the user 
may vary the frequency response of an 
amplifier to suit his own taste. In radio 
receivers and home amplifiers, the tone 
control usually consists of a resistance- 
capacitance network in which the resist- 
ance is the variable element. 

The simplest form of tone control 
is a fixed tone-compensating or ‘‘equali- 
zing” network such as that shown in 
Fig. 35. This type of network is often 
used to equalize the low- and high-fre- 
quency response of a crystal phono- 
graph pickup. At low frequencies the at- 
tenuation of this network is 20.8 db. As 
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the frequency is increased, the 100-mi- 
cromicrofarad capacitor serves as a by- 
pass for the 5-megohm resistor, and the 
combined impedance of the resistor-ca- 
pacitor network is lowered. Thus, more 


5 MEGOHMS 
0.5 
COCRYSTAL MEGOHM 


Fig. 35 


of the crystal output appears across the 
0.5-megohm resistor at high frequencies 
than at low frequencies, and the fre- 
quency response at the grid is reason- 
ably flat over a wide frequency range. 
Fig. 86 shows a comparison between the 
output of the crystal (curve A) and the 
output of the equalizing network (curve 
B).Theresponse curve can be “flattened” 
still more if the attenuation at low fre- 
quencies is increased by changing the 
0.5-megohm resistor to 0.125 megohm. 
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Fig. 36 


The tone-control network shown in 
Fig. 37 has two stages with completely 
separate bass and treble controls. Fig. 38 
shows simplified representations of the 
bass control of this circuit when the 
potentiometer is turned to its extreme 
variations (usually labeled ““Boost” and 
“Cut”’). Inthis network, as inthecrystal- 
equalizing network shown in Fig. 35, 
the parallel RC combination is the con- 
trolling factor. For bass “boost’’, the 
capacitor C2. bypasses resistor R; so that 
less impedance is placed across the out- 
put to grid B at high frequencies than 
at low frequencies. For bass “cut,” the 
parallel combination is shifted so that 
C, bypasses Rs, causing more high-fre- 
quency than low-frequency output. Es- 
sentially, the network is a variable-fre- 
quency voltage divider. With proper 
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Fig. 37 


values for the components, it may be 
made to respond to changes in the R; 
potentiometer setting for only low fre- 
quencies (below 1000 cycles). 


BASS BOOST BASS CUT 
A Ri B A R Cj B 
R3 


= Fig. 38 


Fig. 39 shows extreme positions of 
the treble control. The attenuation of 
the two circuits is approximately the 
same at 1000 cycles. The treble ‘“‘boost’’ 
circuit is similar to the crystal-equaliz- 
ing network shown in Fig. 35. In the 
treble “cut”’ circuit, the parallel RC ele- 
ments serve to attenuate the signal vol- 
tage further because the capacitor by- 
passes the resistance across the output. 


TREBLE BOOST TREBLE CUT 
R4 R4 
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C4 Re 
C5 


Fig. 39 


The effect of the capacitor is negligible 
at low frequencies; beyond 1000 cycles, 
the signal voltage is attenuated at a 
maximum rate of 6 db per octave. 
The location of a tone-control net- 
work is of considerable importance. In a 
typical radio receiver, it may be inserted 


in the plate circuit of the power tube, 
the coupling circuit between the first af 
amplifier tube and the power tube, or 
the grid circuit of the first tube. In an 
amplifier using a beam power tube or 
pentode power amplifier without nega- 
tive feedback, it is desirable to connect 
a resistance-capacitance filter across the 
primary of the output transformer. This 
filter may be fixed, with a supplemen- 
tary tone control elsewhere, or it may 
form the tone control itself. If the am- 
plifier incorporates negative feedback, 
the tone control may be inserted in the 
feedback network or else should be con- 
nected to a part of the amplifier which 
is external to the feedback loop. The 
over-all gain of a well designed tone-con- 
trol network should be approximately 
unity. 


Phonograph and Tape Preamplifiers 


The frequency range and dynamic 
rangewhich can be recorded on a phono- 
graph record or on magnetic tape de- 
pend on several factors, including the 
composition, mechanical characteristics, 
and speed of the record or tape, and the 
electrical and mechanical characteristics 
of the recording equipment. To achieve 
wide frequency and dynamic ranges, 
manufacturers of commercial recordings 
use equipment which introduces a non- 
uniform relationship between amplitude 
and frequency. This relationship is 
known as a “recording characteristic.” 
To assure proper reproduction of a high- 
fidelity recording, therefore, some part 
of the reproducing system must have a 
frequency-response characteristic which 
is the inverse of the recording character- 
istic. Most manufacturers of high-fidelity 
recordings use the RCA “New Ortho- 
phonic” (RIAA) characteristic for discs 
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and the NARTB characteristic for mag- 
netic tape. 

Some typical preamplifier stages 
areshownin the CIRCUITS SECTION. 
The location of the frequency-compen- 
sating network or “equalizer” in the re- 
producing system will depend on the 
types of recordings which are to be re- 
produced and on the pickup devices used. 

A ceramic high-fidelity phonograph 
pickup is usually designed to provide 
proper compensation for the RIAA re- 
cording characteristic when the pickup 
is operated into the load resistance spec- 
ified by its manufacturer. Because this 
type of pickup also has relatively high 
output (0.5 to 1.5 volts), it does not re- 
quire the use of either an equalizer net- 
work or a preamplifier, and can be con- 
nected directly to the input of a tone- 
control amplifier and/or power amplifier. 

A magnetic high-fidelity phono- 
graph pickup, on the other hand, usually 
has an essentially flat frequency-re- 
sponse characteristic and very low out- 
put (1 to 10 millivolts). Because a pickup 
of this type merely reproduces the re- 
cording characteristic, it must be fol- 
lowed by an equalizer network, as well 
as by a preamplifier having sufficient 
voltage gain to provide the input voltage 
required by the tone-control amplifier 
and/or power amplifier. Many designs 
include both the equalizing and ampli- 
fying circuits in a single unit. 

A high-fidelity magnetic-tape pick- 
up head, like a magnetic phonograph 
pickup, reproduces the recording char- 
acteristic and has an output of only a 
few millivolts. This type of pickup de- 
vice, therefore, must also be followed by 
an equalizing network and preamplifier, 
or by a preamplifier which provides 
“built-in” equalization for the NARTB 
characteristic. 

Limiters 

An amplifier may also be used as a 
limiter. One use of a limiter is in receiv- 
ers designed for the reception of fre- 
quency-modulated signals. The limiter 
in FM receivers has the function of 
eliminating amplitude variations from 
the input to the detector. Because in an 
FM system amplitude variations are 
primarily theresult of noise disturbances, 
the use of a limiter prevents such dis- 
turbances from being reproduced in the 
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audio output. The limiter usually fol- 
lows the last if stage so that it can mini- 
mize the effects of disturbances coming 
in on the rf carrier and those produced 
locally. 

The limiter is essentially an if volt- 
age amplifier designed for saturated 
operation. Saturated operation means 
that an increase in signal voltage above 
a certain value produces very little in- 
crease in plate current. A signal voltage 
which is never less than sufficient to 
cause saturation of the limiter, even on 
weak signals, is supplied to the limiter 
input by the preceding stages. Any 
change in amplitude, therefore, such as 
might be produced by noise voltage 
fluctuation, is not reproduced in the 
limiter output. The limiting action, of 
course, does not interfere with the repro- 
duction of frequency variations. 

Plate-current saturation of the lim- 
iter may be obtained by the use of grid- 
No.1-resistor-and-capacitor bias with 
plate and grid-No.2 voltages which are 
low compared with customary if-ampli- 
fier operating conditions. 

As a result of these design features, 
the limiter is able to maintain its output 
voltage at a constant amplitude over a 
wide range of input-signal voltage varia- 
tions. The output of the limiter is fre- 
quency-modulated if voltage, the mean 
frequency of which is that of the if am- 
plifier. This voltage is impressed on the 
input of the detector. 

The reception of FM signals with- 
out serious distortion requires that the 
response of the receiver be such that 
satisfactory amplification of the signal 
is provided over the entire range of fre- 
quency deviation from the mean fre- 
quency. Since the frequency at any in- 
stant depends on the modulation at that 
instant, it follows that excessive attenu- 
ation toward the edges of the band, in 
the rf or if stages, will cause distortion. 
In a high-fidelity receiver, therefore, the 
amplifiers must be capable of amplifying, 
for the maximum permissible frequency 
deviation of 75 kilocycles, a band 150 
kilocycles wide. Suitable tubes for this 
purpose are the 6BA6 and 6BJ6. 


Television RF Amplifiers 


In a radio or television receiver, 
noise generated in the first amplifier 


stage is often the controlling factor in 
determining the over-all sensitivity of 
the receiver. The ‘‘front end” of a re- 
ceiver, therefore, is designed with special 
attention to both gain and noise charac- 
teristics. 

The input circuit of an amplifier in- 
herently contains some thermal noise 
contributed by the resistive elements in 
the input device. When an input signal 
is amplified, therefore, the thermal noise 
generated in the input circuit is also 
amplified. If the ratio of signal power to 
noise power (signal-to-noise ratio, S/N) 
is the same in the output circuit as in 
the input circuit, the amplifier is con- 
sidered to be “‘noiseless” and is said to 
have a noise figure of unity, or zero db. 

In practical circuits, however, all 
amplifier stages generate a certain 
amount of noise as a result of thermal 
agitation of electrons in resistors and 
other components, minute variations in 
the cathode emission of tubes (shot ef- 
fect), and minute grid currents in the 
amplifier tubes. As a result, the ratio of 
signal power to noise power is inevitably 
impaired during amplification. A meas- 
ure of the degree of impairment is called 
the noise figure (NF) of the amplifier, 
and is expressed as the ratio of signal 
power to noise power at the input 
(Si/Ni) divided by the ratio of signal 
power to noise power at the output 
(So/No), as follows: 

(Si/Ni) 
NE i(So/S0) 

The noise figure in db is equal to 
ten times the logarithm of this power 
ratio. For example, an amplifier having 
a one-db noise figure decreases the signal- 
to-noise ratio by a factor of 1.26, a 3-db 
noise figure by a factor of 2, a 10-db 
noise figure by a factor of 10, and a 20-db 
noise figure by a factor of 100. 

Tuner input circuits of vhf television 
receivers use either a triode or a pentode 
in the rf amplifier stage. Such stages are 
required to amplify signals ranging from 
55 to 216 Me and having a bandwidth 
of 4.5 Me, although the tuner is usually 
aligned for a bandwidth of 6 Mc to as- 
sure complete coverage of the band. In 
the early rf tuners, pentodes rather than 
triodes were used because the grid-plate 
capacitance of triodes created stability 
problems. The use of twin triodes in 
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direct-coupled cathode-drive circuits 
makes it possible to obtain stable opera- 
tion along with the low-noise character- 
istics of triodes. 

Pentodes or tetrodes do not provide 
the sensitivity of triodes because of the 
“partition noise” introduced by the 
screen grid. The direct-coupled cathode- 
drive circuit provides both the gain and 
the stability capabilities of the pentode 
and a low-noise triode input stage. Be- 
cause the cathode-drive stage provides 
a low-impedance load to the grounded- 
cathode stage, its gain is very low and 
there is no necessity for neutralizing the 
grid-plate capacitance. An interstage 
impedance, usually an inductance in 
series with the plate of the first stage 
and the cathode of the second stage, is 
often used at higher frequencies to pro- 
vide a degree of impedance matching 
between the units. The cathode-drive 
portion of the circuit is matched to the 
input network and provides most of the 
stage gain. Because the feedback path 
of the cathode-drive circuit is the plate- 
cathode capacitance, which in most cases 
is very small, excellent isolation is pro- 
vided between the antenna and the local 
oscillator. 

Development of single triodes hav- 
ing low grid-plate capacitance has made 
possible the design of a neutralized tri- 
ode rf circuit. The 6BN4 has been used 
commercially in neutralized triode cir- 
cuits. Tubes such as the 6GK5 and6CW4, 
now in common usage, were specially 
designed to minimize grid-plate capaci- 
tance to permit easier neutralization of 
a grounded-cathode circuit over the wide 
frequency band. The bridge-neutralized 
rf amplifier circuit has become widely 
used in television tuners. In this arrange- 
ment, a portion of the output signal is 
returned to the grid out of phase with 
the feedback signal from the grid-plate 
capacitance. This circuit provides excel- 
lent gain and noise performance with 
stable operation across the band. 


Video Amplifiers 


The video amplifier stage in a tele- 
vision receiver usually employs a pen- 
tode-type tube specially designed to am- 
plify the wide band of frequencies con- 
tained in the video signal and, at the 
same time, to provide high gain per 
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stage. Pentodes are more useful than 
triodes in such stages because they have 
high transconductance (to provide high 
gain) together with low input and out- 
put interelectrode capacitances (to per- 
mit the broadband requirements to be 
satisfied). An approximate “‘figure of 
merit” for a particular tube for this 
application can be determined from the 
ratio of its transconductance, gm, to the 
sum of itsinput and output capacitances, 
Cin and Cout, as follows: 

gm 
Cin + Cout 
Typical values for this figure are in the 
order of 500 x 106 or greater. 

A typical video amplifier stage, 
such as that shown in Fig. 40, is con- 
nected between the second detector of 
the television receiver and the picture 
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tube. The contrast control, Ri, in this 
circuit controls the gain of the video 
amplifier tube. The inductance, L:, in 
series with the load resistor, R,, main- 
tains the plate load impedance at a rela- 
tively constant value with increasing 
frequency. The inductance L: isolates 
the output capacitance of the tube so 
that only stray capacitance is placed 
across the load. As a result, a higher- 
value load resistor is used to provide 
higher gain without affecting frequency 
response or phase relations. The de- 
coupling circuit, C:R», is used to improve 
the low-frequency response. Tubes used 
as video amplifiers include types 6CL6 
and 12BY7A, or the pentode sections 
of types 6AW8A and 6AN8. 

The luminance amplifier in a color- 
television receiver is a conventional video 
amplifier having a bandwidth of approx- 
imately 3.5 Me. In a color receiver, the 
portion of the output of the second de- 
tector which lies within the frequency 
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band from approximately 2.4 to 4.5 Me 
is fed to a bandpass amplifier, as shown 
in the block diagram in Fig. 41. The color 


SECOND 
DETECTOR 


LUMINANCE 
AMPLIFIER 
BANDPASS 
AMPLIFIER 
BURST KEYER 
AND AMPLIFIER 
COLOR KILLER 


Fig. 41 

synchronizing signal, or “‘burst,’”’ con- 
tained in this signal may then be fed to 
a “‘burst-keyer’’ tube. At the same time, 
a delayed horizontal pulse may be ap- 
plied to the keyer tube. The output of 
the keyer tube is applied to the burst 
amplifier tube and the signal is then fed 
to the 3.58-Mc oscillator and to the 
“color-killer” stage 

The color killer applies a bias volt- 
age to the bandpass amplifier in the ab- 
sence of burst so that the color section, 
or chrominance channel, of the receiver 
remains inoperative during black-and- 
white broadcasts. A threshold control 
varies the bias and controls the burst 
level at which the killer stage operates. 

The output of the 3.58-Mc oscil- 
lator and the output of the bandpass 
amplifier are fed into phase and ampli- 
tude demodulator circuits. The output 
of each demodulator circuit is an elec- 
trical representation of a color-difference 
signal, z.e., an actual color signal minus 
the black-and-white, or luminance, sig- 
nal. The two color-difference signals are 
combined to produce the third color- 
difference signal; each of the three sig- 
nals then represents one of the primary 
colors. 

The three color-difference signals 
are usually applied to the grids of the 
three electron guns of the color picture 
tube, in which case the black-and-white 
signal from the luminance amplifier may 
be applied simultaneously to the cath- 
odes. The chrominance and luminance 
signals then combine to produce the 
color picture. In the absence of trans- 
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mitted color information, the chromi- 
nance channel is cut off by the color 
killer, as described above, and only the 
luminance signal is applied to the pic- 
ture tube, producing a black-and-white 
picture. 

Television Syne Circuits 


In addition to picture information, 
the composite video signal supplied to a 
television receiver contains information 
to assure that the picture produced on 
the receiver is synchronized with the 
picture being viewed by the camera or 
pickup tube. The “‘syne” pulses, which 
have a greater amplitude than the video 
signal, trigger the scanning generators 
of the receiver when the electron beam 
of the pickup tube ends each trace. 

The sync pulses in the composite 
video signal may be separated from the 
video information in the output of the 
second or video detector by means of the 
triode circuit shown in Fig. 42. In this 
circuit, the time constant of the network 
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RC: is long with respect to the interval 
between pulses. During each pulse, the 
grid is driven positive and draws cur- 
rent, thereby charging capacitor C:. 
Consequently, the grid develops a bias 
which is slightly greater than the cutoff 
voltage of the tube. Because plate cur- 
rent flows only during the sync-pulse 
period, only the amplified pulse appears 
in the output. This syne-separator stage 
discriminates against the video informa- 
tion. Because the bias developed on the 
grid is proportional to the strength of 
the incoming signal, the circuit also has 
the advantage of being relatively inde- 
pendent of signal fluctuations. 

Because the electron beam scans 
the face of the picture tube at different 
rates in the vertical and horizontal di- 
rections, the receiver incorporates two 
different scanning generators. The repe- 
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tition rate of the vertical generator is 60 
cycles per second, and the rate of the 
horizontal generator is approximately 
15,750 cycles per second. The composite 
video signal includes information which 
enables each generator to derive its cor- 
rect triggering. One horizontal sync pulse 
is supplied at the end of each horizontal 
line scan. At the end of each frame, 
several pulses of longer duration than 
the horizontal sync pulses are supplied 
to actuate the vertical generator. The 
vertical information is separated from 
the horizontal information by differ- 
entiating and integrating circuits. 

In fringe areas, two conditions com- 
plicate the process of syne separation. 
First, the incoming signal available at 
the antenna is weak and susceptible to 
fading and other variations; second, the 
receiver is operating at or near maximum 
gain which makes it extremely sus- 
ceptible to interference from pulse-type 
noise generated by certain types of elec- 
trical equipment, ignition systems, 
switches, or the like. Some type of noise- 
immunity provision is almost essential 
for acceptable performance. Noise may 
be reduced or eliminated from the syne 
and age circuits by gating or by a com- 
bination of gating, inversion, and can- 
cellation. An example, of the latter 
method is shown in Fig. 43. In this cir- 
cuit the 6GY6, which has two indepen- 
dent control grids, serves the dual func- 
tion of age amplifier and noise inverter. 
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Because the sync tips of the video signal 
at grid No.1 of the 6GY6 drive the tube 
near its cutoff region, any noise signal 
extending above the tip level will ap- 
pear inverted across the grid-No.2 load 
resistor R. This inverted noise signal is 
re-combined with the video signal and 
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fed to the syne separator at point ‘‘A” 
Fig. 43 where noise cancellation takes 
place. This process leaves the sync pulses 
relatively free of disturbing noise and 
results in a stable picture. To prevent 
reduction of receiver gain due to the ef- 
fect of noise on the age amplifier, a por- 
tion of the inverted noise signal is fed to 
the second control grid, grid No.3, of the 
6GY6 to cut off or gate the AGC am- 
plifier when a noise pulse occurs. 


Rectification 


The rectifying action of a diode 
finds important applications in supply- 
ing a receiver with de power from an ac 
line and in supplying high de voltage 
from a high-voltage pulse. A typical 
arrangement for converting ac to de in- 
cludes a rectifier tube, a filter, and a 
voltage divider. The rectifying action of 
the tube is explained briefly under 
Diodes, in the ELECTRONS, ELEC- 
TRODES, AND ELECTRON TUBE 
SECTION. High-voltage pulse rectifi- 
cation is described later under Horizon- 
tal Output Circuits. 

The function of a filter is to smooth 
out the ripple of the tube output, as in- 
dicated in Fig. 44 and to increase recti- 
fier efficiency. The action of the filter is 
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explained in ELECTRON TUBE IN- 
STALLATION SECTION under Fil- 
ters. The voltage divider is used to cut 
down the output voltage to the values 
required by the plates and the other 
electrodes of the tubes in the receiver. 
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A half-wave rectifier and a full- 
wave rectifier circuit are shown in Fig. 
45. In the half-wave circuit, current 
flows through the rectifier tube to the 
filter on every other half-cycle of the ac 
input voltage when the plate is positive 
with respect to the cathode. In the full- 
wave circuit, current flows to the filter 
on every half-cycle, through plate No. 1 
on one half-cycle when plate No. 1 is 
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positive with respect to the cathode, and 
through plate No. 2 on the next half- 
cycle when plate No. 2 is positive with 
respect to the cathode. 

Because the current flow to the fil- 
ter is more uniform in the full-wave cir- 
cuit than in the half-wave circuit, the 
output of the full-wave circuit requires 
less filtering. Rectifier operating infor- 
mation and circuits are given under each 
rectifier tube type and in the CIRCUIT 
SECTION, respectively. 

Parallel operation of rectifier tubes 
furnishes an output current greater than 
that obtainable with the use of one tube. 
For example, when two full-wave recti- 
fier tubes are connected in parallel, the 
plates of each tube are connected to- 
gether and each tube acts as a half-wave 
rectifier. The allowable voltage and load 
conditions per tube are the same as for 
full-wave service but the total load- 
handling capability of the complete rec- 
tifier is approximately doubled. 
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When mercury-vapor rectifier tubes 
are connected in parallel, a stabilizing 
resistor of 50 to 100 ohms should be con- 
nected in series with each plate lead in 
order that each tube will carry an equal 
share of the load. The value of the re- 
sistor to be used will depend on the 
amount of plate current that passes 
through the rectifier. Low plate current 
requires a high value; high plate cur- 
rent, a low value. When the plates of 
mercury-vapor rectifier tubes are con- 
nected in parallel, the corresponding 
filament leads should be similarly con- 
nected. Otherwise, the tube drops will 
be considerably unbalanced and larger 
stabilizing resistors will be required. 

Two or more vacuum rectifier tubes 
can also be connected in parallel to give 
correspondingly higher output current 
and, as a result of paralleling their in- 
ternal resistances, give somewhat in- 
creased voltage output. With vacuum 
types, stabilizing resistors may or may 
not be necessary depending on the tube 
type and the circuit. 
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A voltage-doubler circuit of simple 

form is shown in Fig. 46. The circuit de- 
/rives its name from the fact that its de 
voltage output can be as high as twice 


‘ the peak value of ac input. Basically, a 


voltage doubler is a rectifier circuit ar- 
ranged so that the output voltages of 
two half-wave rectifiers are in series. 
The action of a voltage doubler can 
be described briefly as follows. On the 


VOLTAGE-DOUBLER CIRCUIT 
FULL -WAVE 
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positive half-cycle of the ac input, that 
is, when the upper side of the ac input 
line is positive with respect to the lower 
side, the upper diode passes current and 
feeds a positive charge into the upper 
capacitor. As positive charge accumu- 
lates on the upper plate of the capacitor, 
a positive voltage builds up across the 
capacitor. On the next half-cycle of the 
ac input, when the upper side of the line 
is negative with respect to the lower 
side, the lower diode passes current so 
that a negative voltage builds up across 
the lower capacitor. 

So long as no current is drawn at 
the output terminals from the capacitor, 
each capacitor can charge up to a volt- 
age of magnitude E, the peak value of 
the ac input. It can be seen from the 
diagram that with a voltage of +E on 
one capacitor and —E on the other, the 
total voltage across the capacitors is 2H. 
Thus the voltage doubler supplies a no- 
load de output voltage twice as large as 
the peak ac input voltage. When current 
is drawn at the output terminals by the 
load, the output voltage drops below 2E 
by an amount that depends on the mag- 
nitude of the load current and the capaci- 
tance of the capacitors. The arrange- 
ment shown in Fig. 46 is called a full- 
wave voltage doubler because each 
rectifier passes current to the load on 
each half of the ac input cycle. 

Two rectifier types especially de- 
signed for use as voltage doublers are 
the 25Z6GT and 117Z6GT. These tubes 
combine two separate diodes in one 
tube. As voltage doublers, the tubes are 
used in “‘transformerless” receivers. In 
these receivers, the heaters of all tubes 
in the set are connected in series with a 
voltage-dropping resistor across the line. 
The connections for the heater supply 
and the voltage-doubling circuit are 
shown in Fig. 47. 
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With the full-wave voltage-doubler 
circuit in Fig. 47, it will be noted that 
the dc load circuit can not be connected 
to ground or to one side of the ac supply 
line. This circuit presents certain dis- 
advantages when the heaters of all the 
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tubes in the set are connected in series 
with a resistance across the ac line. Such 
a circuit arrangement may cause hum 
because of the high ac potential between 
the heaters and cathodes of the tubes. 

The half-wave voltage-doubler cir- 
cuit in Fig. 47 overcomes this difficulty 
by making one side of the ac line com- 
mon with the negative side of the de 
load circuit. In this circuit, one half of 
the tube is used to charge a capacitor 
which, on the following half cycle, dis- 
charges in series with the line voltage 
through the other half of the tube. This 
circuit. is called a half-wave voltage 
aoubler because rectified current flows 
to the load only on alternate halves of 
the ac input cycle. The voltage regula- 
tion of this arrangement is somewhat 
poorer than that of the full-wave voltage 
doubler. 


Detection 


When speech, music, or video infor- 
mation is transmitted from a radio or 
television station, the station radiates 
a radio-frequency (rf) wave which is of 
either of two general types. In one type, 
the wave is said to be amplitude modu- 
lated when its frequency remains con- 
stant and the amplitude is varied. In the 
other type, the wave is said to be fre- 
quency modulated when its amplitude 
remains essentially constant but its fre- 
quency is varied. 

The function of the receiver is to 
reproduce the original modulating wave 
from the modulated rf wave.The receiver 
stage in which this function is performed 
is called the demodulator or detector 
stage. 
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AM Detection 
The effect of amplitude modula- 
tion on the waveform of the rf wave is 
shown in Fig. 48. There are three differ- 
ent basic circuits used for the detection 
of amplitude-modulated waves: the di- 
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ode detector, the grid-bias detector, and 
the grid-resistor detector. These circuits 
are alike in that they eliminate, either 
partially or completely, alternate half- 
eycles of the rf wave. With alternate 
half-cycles removed, the audio variations 
of the other half-cycles can be amplified 
to drive headphones or a loudspeaker. 

A diode-detector circuit is shown 
in Fig. 49. The action of this circuit 
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when a modulated rf wave is applied is 
illustrated by Fig. 50. The rf voltage 
applied to the circuit is shown in light 
line; the output voltage across capacitor 
C is shown in heavy line. 


Between points (a) and (b) on the 
first positive half-cycle of the applied rf 
voltage, capacitor C charges up to the 
peak value of the rf voltage. Then as the 
applied rf voltage falls away from its 
peak value, the capacitor holds the cath- 
ode at a potential more positive than the 
voltage applied to the anode. The capaci- 
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.tor thus temporarily cuts off current 

through the diode. While the diode cur- 
rent is cut off, the capacitor discharges 
from (b) to (c) through the diode load 
resistor R. 

When the rf voltage on the anode 
rises high enough to exceed the potential 
at which the capacitor holds the cath- 
ode, current flows again and the capaci- 
tor charges up to the peak value of the 
second positive half-cycle at (d). In this 
way, the voltage across the capacitor 
follows the peak value of the applied rf 
voltage and reproduces the af modu- 
lation. 

The curve for voltage across the 
capacitor, as drawn in Fig. 50, is some- 
what jagged. However, this jaggedness, 
which represents an rf component in the 
voltage across the capacitor, is exagger- 
ated in the drawing. In an actual circuit 
the rf component of the voltage across 
the capacitor is negligible. Hence, when 
the voltage across the capacitor is ampli- 
fied, the output of the amplifier repro- 
duces the speech or music originating at 
the transmitting station. 

Another way to describe the action 
of a diode detector is to consider the 
circuit as a half-wave rectifier. When the 
rf signal on the plate swings positive, the 
tube conducts and the rectified current 
flows through the load resistance R. Be- 
cause the dc output voltage of a rectifier 
depends on the voltage of the ac input, 
the de voltage across C varies in accord- 
ance with the amplitude of the rf carrier 
and thus reproduces the af signal. Ca- 
pacitor C should be large enough to 
smooth out rf or if variations but should 
not be so large as to affect the audio 
variations. Two diodes can be connected 
in a circuit similar to a full-wave rectifier 
to give full-wave detection. However, in 
practice, the advantages of this connec- 
tion generally do not justify the extra 
circuit complication. 

The diode method of detection pro- 
duces less distortion than other methods 
because the dynamic characteristics of a 
diode can be made more linear than 
those of other detectors. The disad- 
vantages of a diode are that it does not 
amplify the signal, and that it draws 
current from the input circuit and there- 
fore reduces the selectivity of the input 
circuit. However, because the diode 
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method of detection produces less dis- 
tortion and because it permits the use 
of simple ave circuits without the neces- 
sity for an additional voltage supply, 
the diode method of detection is most 
widely used in broadcast receivers. 
Atypical diode-detector circuit using 
a twin-diode triode tube is shown in Fig. 
51. Both diodes are connected together. 
R, is the diode load resistor. A portion 
of the af voltage developed across this 
resistor is applied to the triode grid 
through the volume control R;. In a 
typical circuit, resistor Ri may be tapped 


Fig. 51 


so that five-sixths of the total af voltage 
across Ri is applied to the volume con- 
trol. This tapped connection reduces the 
af voltage output of the detector circuit 
slightly but it reduces audio distortion 
and improves the rf filtering. 

DC bias for the triode section is 
provided by the cathode-bias resistor R» 
and the audio bypass capacitor C;. The 
function of capacitor C2 is to block the 
dc bias of the cathode from the grid. The 
function of capacitor C, is to bypass 
and rf voltage on the grid to cathode. A 
twin-diode pentode may also be used in 
this circuit. With a pentode, the af out- 
put should be resistance-coupled rather 
than transformer-coupled. 

Another diode-detector circuit, 
called a diode-biased circuit, is shown in 
Fig. 52. In this circuit, the triode grid is 
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connected directly to a tap on the diode 
load resistor. When an rf signal voltage 
is applied to the diode, the de voltage at 
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the tap supplies bias to the triode grid. 
When the rf signal is modulated, the af 
voltage at the tap is applied to the grid 
and is amplified by the triode. 

The advantage of the circuit shown 
in Fig. 52 over the self-biased arrange- 
ment shown in Fig. 51 is that the diode- 
biased circuit does not employ a capaci- 
tor between the grid and the diode load 
resistor, and consequently does not pro- 
duce as much distortion of a signal hav- 
ing a high percentage of modulation. 

However, there are restrictions on 
the use of the diode-biased circuit. Be- 
cause the bias voltage on the triode de- 
pends on the average amplitude of the 
rf voltage applied to the diode, the aver- 
age amplitude of the voltage applied to 
the diode should be constant for all 
values of signal strength at the antenna. 
Otherwise there will be different values 
of bias on the triode grid for different 
signal strengths and the triode will pro- 
duce distortion. Because there is no bias 
applied to the diode-biased triode when 
no rf voltage is applied to the diode, 
sufficient resistance should be included 
in the plate circuit of the triode to limit 
its zero-bias plate current to asafe value. 

These restrictions mean, in practice, 
that the receiver should have a separate- 
channel automatic-volume-control (avec) 
system. With such an ave system, the 
average amplitude of the signal voltage 
applied to the diode can be held within 
very close limits for all values of signal 
strength at the antenna. 

The tube used in a diode-biased cir- 
cuit should be one which operates at a 
fairly large value of bias voltage. The 
variations in bias voltage are then a 
small percentage of the total bias and 
hence produce small distortion. Tubes 
taking a fairly large bias voltage are 
types such as the 6BF6 or 6SR7 having 
a medium-mu triode. Tube types having 
a high-mu triode or a pentode should not 
be used in a diode-biased circuit. 

A grid-bias detector circuit is 
shown in Fig. 58. In this circuit, the grid 
is biased almost to cutoff, z.e., operated 
so that the plate current with zero signal 
is practically zero. The bias voltage can 
be obtained from a cathode-bias resistor, 
a C-battery, or a bleeder tap. Because of 
the high negative bias, only the positive 
half-cycles of the rf signal are amplified 
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by the tube. The signal is, therefore, de- 
tected in the plate circuit. The advan- 
tages of this method of detection are 
that it amplifies the signal, besides de- 
tecting it, and that it does not draw 
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current from the input circuit and there- 
fore does not lower the selectivity of the 
input circuit. 

The grid - resistor - and - capacitor 
method, illustrated by Fig. 54, is some- 
what more sensitive than the grid-bias 
method and gives its best results on 
weak signals. In this circuit, there is no 
negative dec bias voltage applied to the 
grid. Hence, on the positive half-cycles 
of the rf signal, current flows from grid 
to cathode. The grid and cathode thus 
act as a diode detector, with the grid 
resistor as the diode load resistor and the 
grid capacitor as the rf bypass capacitor. 
The voltage across the capacitor then 
reproduces the af modulation in the 
same manner as has been explained for 
the diode detector. This voltage appears 
between the grid and cathode and is 
therefore amplified in the plate circuit. 
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Fig. 54 
The output voltage thus reproduces the 
original af signal. 

In this detector circuit, the use of a 
high-resistance grid resistor increases 
selectivity and sensitivity. However, im- 
proved af response and stability are ob- 
tained with lower values of grid-circuit 
resistance. This detector circuit ampli- 
fies the signal, but draws current from 


the input circuit and therefore lowers 
the selectivity of the input circuit. 


FM Detection 
The effect of frequency modulation 


on the waveform of the rf wave is shown 
in Fig. 55. In this type of transmission, 
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the frequency of the rf wave deviates 
from a mean value, at an rf rate depend- 
ing on the modulation, by an amount 
that is determined in the transmitter 
and is proportional to the amplitude of 
the af modulation signal. 

For this type of modulation, a de- 
tector is required to discriminate be- 
tween deviations above and below the 
mean frequency and to translate those 
deviations into a voltage whose ampli- 
tude varies at audio frequencies. Since 
the deviations occur at an audio fre- 
quency, the process is one of demodula- 
tion, and the degree of frequency devia- 
tion determines the amplitude of the 
demodulated (af) voltage. 

A simple circuit for converting fre- 
quency variations to amplitude varia- 
tions is a circuit which is tuned so that 
the mean radio frequency is on one slope 
of its resonance characteristic, as at A 
of Fig. 56. With modulation, the fre- 
quency swings between B and C, and 
the voltage developed across the circuit 
varies at the modulating rate. In order 
that no distortion will be introduced in 
this circuit, the frequency swing must be 
restricted to the portion of the slope 
which is effectively straight. Since this 


Electron Tube Applications 


portion is very short, the voltage de- 
veloped is low. Because of these limita- 
tions, this circuit is not commonly used 
but it serves to illustrate the principle. 
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The faults of the simple circuit are 
overcome in a push-pull arrangement, 
sometimes called a discriminator cir- 
cuit, such as that shown in Fig. 57. Be- 
cause of the phase relationships between 
the primary and each half of the second- 
ary of the input transformer (each half 
of the secondary is connected in series 
with the primary through capacitor C2), 
the rf voltages applied to the diodes be- 
come unequal as the rf signal swings 
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from the resonant frequency in each 
direction. 

Since the swing occurs at audio 
frequencies (determined by the af modu- 
lation), the voltage developed across the 
diode load resistors, R: and R; connected 
in series, varies at audio frequencies. The 
output voltage depends on the difference 
in amplitude of the voltages developed 
across R; and Re. These voltages are 
equal and of opposite sign when the rf 
carrier is not modulated and the output 
is, therefore, zero. When modulation is 
applied, the output voltage varies as 
indicated in Fig. 58. 

Because this type of FM detector is 
sensitive to amplitude variations in the 
rf carrier, a limiter stage is frequently 
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used to remove most of the amplitude 
modulation from the carrier. (See Lim- 
titers under Amplification.) 
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Another form of detector for fre- 
quency-modulated waves is called aratio 
detector. This FM detector, unlike the 
previous one which responds to a differ- 
ence in voltage, responds only to changes 
in the ratio of the voltage across two 
diodes and is, therefore, insensitive to 
changes in the differences in the voltages 
due to amplitude modulation of the rf 
carrier. 

The basic ratio detector is given in 
Fig. 59. The plate load for the final if 
amplifier stage is the parallel resonant 
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even at the lowest audio frequencies to 
be reproduced. 

The rectified voltage across C; is 
proportional to the voltage across diode 
1, and the rectified voltage across C, is 
proportional to the voltage across diode 
2. Since the voltages across the two 
diodes differ according to the instan- 
taneous frequency of the carrier, the 
voltages across C3 and C, differ propor- 
tionately, the voltage across C; being 
the larger of the two voltages at carrier 
frequencies below the intermediate fre- 
yuency and the smaller at frequencies 
above the intermediate frequency. 

These voltages across C3; and C, are 
additive and their sum is fixed by the 
constant voltage across C,. Therefore, 
while the ratio of these voltages varies 
at an audio rate, their sum is always 
constant. The voltage across C, varies 
at an audio rate when a frequency- 
modulated rf carrier is applied to the 
ratio detector; this audio voltage is ex- 
tracted and fed to the audio amplifier. 
For a complete circuit utilizing this type 
of detector, refer to the CIRCUIT 
SECTION. 
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circuit consisting of C; and the primary 
transformer T. The tuning and coupling 
of the transformer is practically the 
same as in the previous circuit and 
therefore, the rf voltages applied to the 
diodes depend upon how much the rf 
signal swings from the resonant fre- 
quency in each direction. At this point 
the similarity ends. 

Diode 1, Ro, and diode 2 complete a 
series circuit fed by the secondary of the 
transformer T. The two diodes are con- 
nected in series so that they conduct on 
the same rf half-cycle. The rectified cur- 
tent through R» causes a negative volt- 
age to appear at the plate of diode 1. 
Because Cis large, this negative voltage 
at the plate of diode 1 remains constant 
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Automatic Volume or Gain Control 

The chief purposes of automatic 
volume control (ave) or automatic gain 
control (age) in a radio or television 
receiver are to prevent fluctuations in 
loudspeaker volume or picture bright- 
ness when the audio or video signal at 
the antenna is fading in and out. 

An automatic volume control cir- 
cuit regulates the receiver rf andif gain 
so that this gain is less for a strong signal 
than for a weak signal. In this way, 
when the signal strength at the antenna 
changes, the ave circuit reduces the re- 
sultant change in the voltage output of 
the last if stage and consequently re- 
duces the change in the speaker output 
volume. 


The ave circuit reduces the rf and if 
gain for a strong signal usually by in- 
creasing the negative bias of the rf, if, 
and frequency-mixer stages when the 
signal increases. A simple ave circuit is 
shown in Fig. 6U. On each positive half- 
cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 
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Because of the flow of diode current 
through Ri, there is a voltage drop across 
Ri which makes the left end of Ri nega- 
tive with respect to ground. This voltage 
drop across R: is applied, through the 
filter R. and C, as negative bias on the 
grids of the preceding stages. When the 
signal strength at the antenna increases, 
therefore, the signa] applied to the ave 
diode increases, the voltage drop across 
Ri increases, the negative bias voltage 
applied to the rf and if stages increases, 
and the gain of the rf and if stages is de- 
creased. Thus the increase in signal 
strength at the antenna does not pro- 
duce as much increase in the output of 
the last if stage as it would produce 
without ave. 

When the signal strength at the 
antenna decreases from a previous steady 
value, the ave circuit acts, of course, in 
the reverse direction, applying less nega- 
tive bias, permitting the rf and if gain 
to increase, and thus reducing the de- 
crease in the signal output of the last 
if stage. In this way, when the signal 
strength at the antenna changes, the ave 
circuit acts to reduce change in the out- 
put of the last if stage, and thus acts to 
reduce change in loudspeaker volume. 

The filter, C and R., prevents the 
ave voltage from varying at audio fre- 
quency. The filter is necessary because 
the voltage drop across R: varies with 
the modulation of the carrier being re- 
ceived. If ave voltage were taken directly 
from R,: without filtering, the audio 
variations in ave voltage would vary the 
receiver gain so as to smooth out the 
modulation of the carrier. To avoid this 
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effect, the ave voltage is taken from the 
capacitor C. Because of the resistance 
R, in series with C, the capacitor C can 
charge and discharge at only a compara- 
tively slow rate. The ave voltage there- 
fore cannot vary at frequencies as high 
as the audio range but can vary at fre- 
quencies high enough to compensate for 
most fading. Thus the filter permits the 
ave circuit to smooth out variations in 
signal due to fading, but prevents the 
circuit from smoothing out audio modu- 
lation. 

It will be seen that an ave circuit 
and a diode-detector circuit are much 
alike. It is therefore convenient in a re- 
ceiver to combine the detector and the 
ave diode in a single stage. Examples of 
how these functions are combined in 
receivers are shown in CIRCUIT 
SECTION. 

In the circuit shown in Fig. 60, a 
certain amount of ave negative bias is 
applied to the preceding stages on a 
weak signal. Since it may be desirable 
to maintain the receiver rf and if gain 
at the maximum possible value for a 
weak signal, ave circuits are designed in 
some cases to apply no ave bias until the 
signal strength exceeds a certain value. 
These ave circuits are known as delayed 
ave or dave circuits. 

A dave circuit is shown in Fig. 61. 
In this circuit, the diode section D, of 
the 6H6 acts as detector and ave diode. 
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R: is the diode load resistor and R, and 
C, are the ave filter. Because the cathode 
of diode D, is returned through a fixed 
supply of - volts to the cathode of Di, a 
de current flows through R: and R, in 
series with D». The voltage drop caused 
by this current places the avec lead at 
approximately —3 volts (less the negligi- 
ble drop through D,). When the average 
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amplitude of the rectified signal devel- 
oped across R: does not exceed 8 volts, 
the ave lead remains at —3 volts. Hence, 
for signals not strong enough to develop 
3 volts across Ri, the bias applied to the 
controlled tubes stays constant at a 
value giving high sensitivity. 

However, when the average ampli- 
tude of rectified signal voltage across R: 
exceeds 3 volts, the plate of diode D, be- 
comes more negative than the cathode 
of D, and current flow in diode D, ceases. 
The potential of the ave lead is then con- 
trolled by the voltage developed across 
R,. Therefore, with further increase in 
signal strength, the ave circuit applies 
an increasing ave bias voltage to the 
controlled stages. In this way, the cir- 
cuit regulates the receiver gain for 
strong signals, but permits the gain to 
stay constant at a maximum value for 
weak signals. 

It can be seen in Fig. 61 that a por- 
tion of the -38 volts delay voltage is 
applied to the plate of the detector 
diode D,, this portion being approxi- 
mately equal to Ri/(R: + R:) times -3 
volts. Hence, with the circuit constants 
as shown, the detector plate is made 
negative with respect to its cathode by 
approximately one-half volt. However, 
this voltage does not interfere with de- 
tection because it is not large enough to 
prevent current flow in the tube. 

Automatic gain control (age) com- 
pensates for fluctuations in rf picture 
carrier amplitude. The peak carrier level 
rather than the average carrier level is 
controlled by the age voltage because 
the peaks of the sync pulses are fixed 
when inserted on a fixed carrier level. 
The peak carrier level may be determined 
by measurement of the peaks of the 
sync pulses at the output of the video 
detector. 

A conventional age circuit, such as 
that shown in Fig. 62, consists of a diode 
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detector circuit and an RC filter. The 
time constant of the detector circuit is 
made large enough to prevent the pic- 
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ture content from influencing the mag- 
nitude of the age voltage. The output 
voltage (age voltage) is equal to the 
peak value of the incoming signal. 

The diode detector receives the in- 
coming signal from the last if stage of 
the television receiver through the ca- 
pacitor C;. The resistor R: provides the 
load for the diode. The diode conducts 
only when its plate is driven positive 
with respect to its cathode. Electrons 
then flow from the cathode to the plate 
and thence into capacitor Ci, where the 
negative charge is stored. Because of the 
low impedance offered by the diode dur- 
ing conduction, C: charges up to the 
value of the peak applied voltage. 

During the negative excursion of 
the signal, the diode does not conduct, 
and C; discharges through resistor Ri. 
Because of the large time constant of 
RC, however, only a small percentage 
of the voltage across C:is lost during the 
interval between horizontal sync pulses. 
During succeeding positive cycles, the 
incoming signal must overcome the neg- 
ative charge stored in C: before the diode 
conducts, and plate current flows only 
at the peak of each positive cycle. The 
voltage across C:, therefore, is deter- 
mined by the level of the peaks of the 
positive cycles, or the sync pulses. 

The negative voltage developed 
across resistor R: by the sync pulses is 
filtered by resistor Rz. and capacitor C, 
to remove the 15,750-cycle ripple of the 
horizontal sync pulse. The de output is 
then fed to the if and rf amplifiers as an 
age voltage. 

This age system may be expanded 
to include amplification of the age signal 
before detection of the peak level, or 
amplification of the de output, or both. 
A direct-coupled amplifier must be used 
for amplification of the de signal. The 
addition of amplification makes the sys- 
tem more sensitive to changes in carrier 
level. 

A “keyed” age system such as that 
shown in Fig. 63 is used to eliminate flut- 
ter and to improve noise immunity in 
weak signal areas. This system provides 
more rapid action than the conventional 
age circuits because the filter circuit can 
employ lower capacitance and resistance 
values. 

In the keyed age system, the nega- 


tive output of the video detector is fed 
directly to the grid No.1 of the first 
video amplifier. The positive output of 
the video amplifier is, in turn, fed di- 
rectly to the grid No.1 of the keyed age 
amplifier. The video stage increases the 
gain of the age system and, in addition, 
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provides noise clipping. The plate volt- 
age for the age amplifier is a positive 
pulse obtained from a small winding on 
the horizontal output transformer which 
is in phase with the horizontal sync pulse 
obtained from the video amplifier. The 
polarity of this pulse is such that the 
plate of the age amplifier tube is positive 
during the retrace time. The tube is 
‘biased so that current flows only when 
the grid No.1 and the plate are driven 
positive simultaneously. The amount of 
current flow depends on the grid-No.1 
potential during the pulse. These pulses 
are smoothed out in the RC network in 
the plate circuit (R:iC:). Because the de 
voltage developed across R: is negative, 
it is suitable for application to the grids 
of the rf and if tubes as an age voltage. 


Tuning Indication With 
Electron-Ray Tubes 


Electron-ray tubes are designed to 
indicate visually by means of a fluores- 
cent target the effects of a change in 
controlling voltage. One application of 
them is as tuning indicators in radio 
receivers. Types such as the 6U5, 6B5, 
and the 6AB5/6N5 contain two main 
parts: (1) a triode which operates as a de 
amplifier and (2) an electron-ray indi- 
cator which is located in the bulb as 
shown in Fig. 64. The target is operated 
at a positive voltage and, therefore, at- 
tracts electrons from the cathode. When 
the electrons strike the target they pro- 
duce a glow on the fluorescent coating 
of the target. Under these conditions, 
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the target appears as a ring of light. 

A ray-control electrode is mounted 
between the cathode and target. When 
the potential of this electrode is less posi- 
tive than the target, electrons flowing to 
the target are repelled by the electro- 
static field of the electrode, and do not 
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reach that portion of the target behind 
the electrode. Because the target does 
not glow where it is shielded from elec- 
trons, the control electrode casts a 
shadow on the glowing target. The ex- 
tent of this shadow varies from approx- 
imately 100° of the target when the con- 
trol electrode is much more negative 
than the target to 0° when the control 
electrode is at approximately the same 
potential as the target. 

In the application of the electron- 
ray tube, the potential of the control 
electrode is determined by the voltage 
on the grid of the triode section, as can 
be seen in Fig. 65. The flow of the triode 
plate current through resistor R produces 
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a voltage drop which determines the po- 
tential of the control electrode. When 
the voltage of the triode grid changes in 
the positive direction, plate current in- 
creases, the potential of the control elec- 
trode goes down because of the increased 
drop across R, and the shadow angle 
widens. When the potential of the triode 
grid changes in the negative direction, 
the shadow angle narrows. 

Another type of indicator tube is 
the 6AF6G. This tube contains only an 
indicator unit but employs two ray-con- 
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trol electrodes mounted on opposite sides 
of the cathode and connected to indi- 
vidual base pins. It employs an external 
de amplifier. (See Fig. 66.) Thus, two 
symmetrically opposite shadow angles 
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may be obtained by connecting the two 
ray-control electrodes together; or, two 
unlike patterns may be obtained by in- 
dividual connection of each ray-control 
electrode to its respective amplifier. 

In radio receivers, ave voltage is 
applied to the grid of the de amplifier. 
Because ave voltage is at maximum 
when the set is tuned to give maximum 
response to a station, the shadow angle 
is at minimum when the receiver is 
tuned to resonance with the desired 
station. 

The choice between electron-ray 
tubes depends on the ave characteristic 
of the receiver. The 6E5 contains a 
sharp-cutoff triode which closes the 
shadow angle on a comparatively low 
value of ave voltage. The 6AB5/6N5 
and 6U5 each have a remote-cutoff tri- 
ode which closes the shadow on a larger 
value of ave voltage than the 6E5. The 
6AF6G may be used in conjunction 
with de amplifier tubes having either 
remote- or sharp-cutoff characteristics. 


Oscillation 

As an oscillator, an electron tube 
can be employed to generate a continu- 
ously alternating voltage. In present- 
day radio broadcast receivers, this ap- 
plication is limited practically to super- 
heterodyne receivers for supplying the 
heterodyning frequency. Several circuits 
(represented in Figs. 67 and 68) may be 
utilized, but they all depend on feeding 
more energy from the plate circuit to the 
grid circuit than is required to equal the 
power loss in the grid circuit. Feedback 
may be produced by electrostatic or 
electromagnetic coupling between the 
grid and plate circuits. When sufficient 
energy is fed back to more than compen- 
sate for the loss in the grid circuit, the 
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tube will oscillate. The action consists 
of regular surges of power between the 
plate and the grid circuit at a frequency 
dependent on the circuit constants of 
inductance and capacitance. By proper 
choice of these values, the frequency 
may be adjusted over a very wide range. 


Multivibrators 

Relaxation oscillators, which are 
widely used in present-day electronic 
equipment, are used to produce non- 
sinusoidal waveshapes such as rectangu- 
lar and sawtooth pulses. Probably the 
most common relaxation oscillator is the 
multivibrator, which may be considered 
as a two-stage resistance-coupled ampli- 
fier in which the output of each tube is 
coupled into the input of the other tube. 

Fig. 69 is a basic multivibrator cir- 
cuit of the free-running type. In this cir- 
cuit, oscillations are maintained by the 


Fig. 69 


alternate shifting of conduction from 
one tube to the other. The cycle usually 
starts with one tube, V:, at zero bias, 
and the other, V2, at cutoff or beyond. 
At this point, the capacitor C; is charged 


sufficiently to cut off V2. C: then begins 
to discharge through the resistor R., and 
the voltage on the grid of V>, rises until 
V. begins to conduct. The voltage on the 
plate of V. then decreases, causing V: to 
conduct less and less. At the same time, 
the plate voltage of V: begins to rise, 
causing V. to conduct still more heavily. 
Because of the amplification, this cumu- 
lative effect builds up extremely fast, 
and conduction switches from V; to V2 
within a few microseconds, depending 
on the circuit components. 

In this circuit, therefore, conduc- 
tion switches from V: to V» over the 
interval during which C, discharges 
from the voltage across R. to the cutoff 
voltage for V2. The actual transfer ot 
conduction does not occur until cutoff 
is reached. Conduction switches back to 
V: through a similar process to complete 
the cycle. The plate waveform is essen- 
tially rectangular in shape, and may be 
adjusted as to symmetry frequency, 
and amplitude by proper choice of cir- 
cuit constants, tubes, and voltages. 

Although this type of multivibrator 
is free-running, it may be triggered by 
pulses of agiven amplitudeand frequency 
to provide a frequency-stabilized out- 
put. Multivibrator circuits may also be 
designed so that they are not free-run- 
ning, but must be triggered externally 
to shift conduction from one tube to the 
other. Depending on the type of circuit, 
conduction may shift back to the first 
tube after a given time interval, or the 
second tube may continue conducting 
until another trigger signal is applied. 


Synchroguide Circuits 


The “synchroguide” is a controlled 
type of oscillator used in television re- 
ceivers to generate and control the syn- 
chronized sawtooth voltage necessary for 
adequate line- or horizontal-frequency 
scanning. A simplified synchroguide cir- 
cuit is shown in Fig. 70. This circuit pro- 
vides stable, noise-free control of a block- 
ing oscillator which generates a horizon- 
tal-frequency signal. It permits com- 
parison of the received sync pulses and 
the generated sawtooth voltages so that 
properly locked-in horizontal scanning 
results. 

The triode V:in Fig. 70 is a conven- 
tional blocking oscillator which enables 
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a sawtooth voltage to be developed 
across the capacitor C,. A portion of this 
sawtooth is fed back to the grid of the 
control tube, V:. The positive sync pulses 
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Saatign 70 
are also applied to the grid of Vi. The 
waveforms shown in Fig. 71 illustrate 
the sawtooth and sync pulses (A and B) 
and their proper “‘in-syne”’ combination 
(C). The sync pulse occurs partly during 
the portion of the sawtooth voltage in 
which the triode V; draws current. Any 
shift in sync pulse as it is superimposed 
CUTOFF 
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on the sawtooth, therefore, will affect 
the amount of conduction of the control 
tube. A change in control-tube conduc- 
tion ultimately affects the bias on the 
oscillator-tube grid by changing the 
voltage to which the capacitor C; in the 
cathode circuit may charge. An increase 
in the positive bias increases the fre- 
quency of oscillation. 

For example, waveform D in Fig. 
71 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync-pulses. The 
widening of the pulse which occurs at 
the corner of the sawtooth waveform 
allows the control tube to conduct more 
current and, consequently, allows the 
capacitor C; to charge to a higher volt- 
age. This increased reference voltage also: 
appears in the grid circuit of V. and 
makes the grid more positive. The in- 
creased grid voltage then speeds up the 
frequency of oscillations until proper 
synchronization results. 
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The blocking oscillator can be made 
‘more immune to changes in frequency 
and noise if V2 is brought out of cutoff 
very sharply. This effect is obtained by 
-sine-wave stabilization. The tuned cir- 
cuit L;-C; in the plate circuit of Fig. 70 
superimposes a shock-excited sine wave 
on the plate and grid waveforms, as 
‘shown in Fig. 72. 
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Deflection Circuits 
Vertical Output Circuits 


A modified multivibrator in which 
‘the vertical output tube is part of the 
oscillator circuit is used in the vertical 
deflection stage of many television re- 
-eeivers. This stage supplies the deflec- 
tion energy required for vertical deflec- 
‘tion of the picture-tube beam. A simpli- 
fied combined vertical-oscillator-output 
‘stage is shown in Fig. 73. Waveshapes at 
‘critical points of the circuit are included 
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the inductive components in the yoke 
and transformer. The effect of these in- 
ductive components must be taken in- 
to consideration, however, particularly 
during retrace. The fast rate of current 
change during retrace time (which is 
approximately 1/15 as long as trace 
time) causes a high-voltage pulse at 
the plate which could give a trapezoi- 
dal waveshape to the plate voltage and 
cause increased plate current, excess 
damping, and lengthened retrace time. 
However, the grid voltage is made suffi- 
ciently negative during retrace to keep 
the tube close to cutoff, asdescribed below. 

The frequency, and the relative de- 
viation of the positive and negative por- 
tions of each cycle, are dependent on the 
values of resistors Ri and R; and the RC 
combination R;C:, as explained previ- 
ously in the section on multivibrators. 
The desired trapezoidal waveshape at 
the grid of V; is created by capacitor Ci 
and resistor R»2. If R2 were equal to zero, 
C, would cause the grid-voltage wave- 
shape to take the form shown in Fig. 
74(a). When R: is sufficiently large, Ci 
does not discharge completely when V: 
conducts. When V: is cut off, therefore, 
the voltage on the grid of V2 immedi- 
ately rises to the voltage across C;. The 
resulting waveshape is shown in Fig. 
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‘to illustrate the development of the de- 
‘sired current through the vertical out- 
put transformer and deflecting yoke. 
The current waveform through the 
deflecting yoke and output transformer 
should be a sawtooth to provide the de- 
‘sired deflection. The grid and plate volt- 
age waveforms of the output tube could 
also be sawtooth except for the effect of 
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74(b). The negative-going pulse of the 
grid-voltage waveshape prevents the high 
plate pulse from causing excess conduc- 
tion, and thereby prevents overdamping. 


a Fig. 74 b 


This vertical deflection stage uti- 
lizes twin-triode tubes such as the 6DR7 
and 6EM7. The 6EM7 is particularly 
suitable for this application because it 
incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 

Horizontal Output Circuits 

Fig. 75 shows a typical horizontal- 
output-and-deflection circuit used in tele- 
vision receivers. In addition to supplying 
the deflection energy required for hori- 
zontal deflection of the picture-tube 
beam, this circuit provides the high dc 
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voltage required for the ultor of the pic- 
ture tube and the “‘boosted”’ B voltage 
for other portions of the receiver. The 
horizontal-output tube is usually a beam 
power tube such as the 6DQ6B, 6CD6- 
GA, or 6GW6. 

In this circuit, a sawtooth voltage 
from the horizontal-oscillator tube is ap- 
plied to the grid No.1 of the horizontal- 
output tube. When this voltage rises 
above the cutoff point of the output tube, 
the tube conducts a sawtooth of plate 
current which is fed through the auto- 
transformer to the horizontal-deflecting 
yoke. At the end of the horizontal-scan- 
ning cycle, which lasts for 63.4 micro- 
seconds, the sawtooth voltage on the 
grid suddenly cuts off the output tube. 
This sudden change sets up an oscillation 
of about 50 to 70 Kc in the output cir- 
cuit, which may be considered as an in- 
ductor shunted by the stray capacitance 
of the circuit. During the first half of 
this oscillation, a positive voltage ap- 
pears across the transformer. In the sec- 
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ond half of the cycle, the voltage swings 
below the plate supply voltage, and the 
damper diode conducts, damping out the 
oscillation. At the same time, the current 
through the deflecting yoke reverses and 
reaches its negative peak. As the damper- 
diode current decays exponentially to 
zero, the output tube begins to conduct 
again. The yoke current, therefore, is 
composed of current resulting from 
damper-diode conduction followed by 
output-tube conduction. 

When the output tube is suddenly 
cut off, the high-voltage pulse produced 
by shock excitation of the load circuit is 
increased by means of an extra winding 
on the transformer. This high-voltage 
pulse charges a high-voltage capacitor 
through the high-voltage rectifier. The 
output of this circuit is the de high- 
voltage supply for the picture tube. The 
high-voltage rectifier also obtains its 
filament power through a separate wind- 
ing on the horizontal-output transformer. 

Current flowing through the damper 
diode charges the ‘boost’ capacitor 
through the damper portion of the trans- 
former winding. The polarity of the 
charge on the capacitor is such that the 
voltage at the low end of the winding is 
increased above the plate supply volt- 
age, or B+. This higher voltage or 
“boost”? is used for the output-tube 
plate supply, and may also supply the 
deflection oscillators and the vertical- 
output circuit provided the current drain 
is not excessive. 


High-Voltage Regulator Circuit 


In color-television receivers, it is 
very important to regulate the high-vol- 
tagesupply tothe picturetube. Asuitable 
circuit using the 6BK4 for regulation of 
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the output of a high-voltage, high-impe- 
dance supply is shown in Fig. 76. In this 
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circuit, the cathode is held at a fixed 
positive potential with respect to ground. 
Because the grid potential is kept slightly 
less positive by the voltage drop across 
resistor R2, the tube operates in the nega- 
tive grid region and no grid current is 
drawn. 

When the output voltage, eo, rises 
as a result of a decrease in load current, 
a small fraction of the additional vol- 
tage is applied to the grid of the tube by 
the voltage-divider circuit consisting of 
R; and Ry». This increased grid voltage 
causes the tube to draw an increased 
current from the unregulated supply. 
The increased current, in turn, causes 
a voltage drop across the high internal 
impedance of the unregulated supply, 
Rs, which tends to counteract the origi- 
nal rise of the voltage. If desired, the 
grid may be connected to a variable 
point on the voltage divider to allow 
some adjustment of the output-voltage 
level. 

The grid voltage for the 6BK4 can 
also be obtained from a tap on the B- 
boost voltage supply. The use of this 
lower voltage (about 375 volts) elimi- 
nates the need for costly and trouble- 
some high-voltage resistors. In this ar- 
rangement, variations in high voltage 
also vary the tapped-down B-boost volt- 
age at the regulator grid, and the result- 
ing variations in conduction of the regu- 
lator increase or decrease the loading of 
the high-voltage supply so that the total 
load remains nearly constant. 


Frequency Conversion 

Frequency conversion is used in 
superheterodyne receivers to change the 
frequency of the rf signal to an inter- 
mediate frequency. To perform this 
change in frequency, a frequency-con- 
verting device consisting of an oscillator 
and a frequency mixer is employed. In 
such a device, shown diagrammatically 
in Fig. 77, two voltages of different fre- 
quency, the rf signal voltage and the 
voltage generated by the oscillator, are 
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applied to the input of the frequency 
mixer. These voltages beat, or hetero- 
dyne, within the mixer tube to produce 
a plate current having, in addition to the 
frequencies of the input voltages, numer- 
ous sum and difference frequencies. 

The output circuit of the mixer 
stage is provided with a tuned circuit 
which is adjusted to select only one beat 
frequency, i.e., the frequency equal to 
the difference between the signal fre- 
quency and the oscillator frequency.The 
selected output frequency is known as 
the intermediate frequency, or if. The 
output frequency of the mixer tube is 
kept constant for all values of signal fre- 
quency by tuning the oscillator to the 
proper frequency. 

Important advantages gained in a 
receiver by the conversion of signal fre- 
quency to a fixed intermediate frequency 
are high selectivity with few tuning 
stages and a high, as well as stable, over- 
all gain for the receiver. 

Several methods of frequency con- 
version for superheterodyne receivers 
are of interest. These methods are alike 
in that they employ a frequency-mixer 
tube in which plate current is varied at 
a combination frequency of the signal 
frequency and the oscillator frequency. 
These variations in plate current pro- 
duce across the tuned plate load a volt- 
age of the desired intermediate fre- 
quency. The methods differ in the types 
of tubes employed and in the means of 
supply input voltages to the mixer tube. 

A method widely used before the 
availability of tubes especially designed 
for frequency-conversion service and 
currently used in many FM, television, 
and standard broadcast receivers, em- 
ploys as mixer tube either a triode, a 
tetrode, or a pentode, in which oscillator 
voltage and signal voltage are applied to 
the same grid. In this method, coupling 
between the oscillator and mixer circuits 
is obtained by means of inductance or 
capacitance. 

A second method employs a tube 
having an oscillator and frequency mixer 
combined in the same envelope. In one 
form of such a tube, coupling between 
the two units is obtained by means of 
the electron stream within the tube. 
Because five grids are used, the tube is 
called a pentagrid converter. 


Grids No. 1 and No. 2 and the cath- 
ode are connected to an external circuit 
to act as a triode oscillator. Grid No. 1 
is the grid of the oscillator and grid No. 
2 is the anode. These and the cathode 
can be considered as a composite cath- 
ode which supplies to the rest of the 
tube an electron stream that varies at 
the oscillator frequency. 

This varying electron stream is fur- 
ther controlled by the rf signal voltage 
on grid No. 4. Thus, the variations in 
plate current are due to the combination 
of the oscillator and the signal frequen- 
cies. The purpose of grids No. 3 and No. 
5, which are connected together within 
the tube, is to accelerate the electron 
stream and to shield grid No. 4 electro- 
statically from the other electrodes. 

Pentagrid-converter tubes of this 
design are good frequency-converting 
devices at medium frequencies. How- 
ever, their performance is better at the 
lower frequencies because the output of 
the oscillator drops off as the frequency 
is raised and because certain undesirable 
effects produced by interaction between 
oscillator and signal sections of the tube 
increase with frequency. 

To minimize these effects, several 
of the pentagrid-converter tubes are de- 
signed so that no electrode functions 
alone as the oscillator anode. In these 
tubes, grid No. 1 functions as the oscil- 
lator grid, and grid No. 2 is connected 
within the tube to the screen grid (grid 
No. 4). The combined two grids, Nos. 2 
and 4, shield the signal grid (grid No. 3) 
and act as the composite anode of the 
oscillator triode. Grid No. 5 acts as the 
suppressor grid. 

Converter tubes of this type are de- 
signed so that the space charge around 
the cathode is unaffected by electrons 
from the signal grid. Furthermore, the 
electrostatic field of the signal grid also 
has little effect on the space charge. The 
result is that rf voltage on the signal 
grid produces little effect on the cathode 
current. There is, therefore, little detun- 
ing of the oscillator by ave bias because 
changes in ave bias produce little change 
in oscillator transconductance or in the 
input capacitance of grid No. 1. 

Examples of the pentagrid conver- 
ters discussed in the’ preceding para- 
graph are thesingle-ended types 1R5 and 
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6BE6: A schematic diagram illustrating 
the use of the 6BE6 with self-excitation 
is given in Fig. 78; the 6BE6 may also 
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be used with separate excitation. A com- 

plete circuit is shown in the CIRCUIT 

SECTION. — 

Another method of frequency con- 
version utilizes a separate oscillator hav- 
ing its grid connected to the No. 1 grid 
of a mixer hexode. The cathode, triode 
grid, and triode plate form the oscillator 
unit of the tube. The cathode, hexode 
mixer grid (grid No. 1)hexodescreen grids 
(grids Nos. 2 and 4), hexode signal grid 
(grid No. 8), and hexode plate constitute 
the mixer unit. The internal shields are 
connected to the shell of the tube and 
act as a suppressor grid for the hexode 
unit. 

The action of this tube in convert- 
ing a radio-frequency signal to an inter- 
mediate frequency depends on (1) the 
generation of a local frequency by the 
triode unit, (2) the transferring of this 
frequency to the hexode grid No. 1, and 
(3) the mixing in the hexode unit of this 
frequency with that of the rf signal ap- 
plied to the hexode grid No. 3. The tube 
is not critical to changes in oscillator- 
plate voltage or signal-grid bias and, 
therefore, finds important use in all- 
wave receivers to minimize frequency- 
shift effects at the higher frequencies. 

A further method of frequency con- 
version employs a tube called a penta- 
grid mixer. This type has two independ- 
ent control grids and is used with a 
separate oscillator tube. RF signal volt- 
age is applied to one of the control grids 
and oscillator voltage is applied to the 
other. It follows, therefore, that the 
variations in plate current are due to 
the combination of the oscillator and 
signal frequencies. 
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The tube contains a heater-cathode, 
five grids, and a plate. Grids Nos. 1 and 
3 are control grids. The rf signal voltage 
is applied to grid No. 1. This grid has a 
remote-cutoff characteristic and is suited 
for control by ave bias voltage. The 
oscillator voltage is applied to grid No. 
3. This grid has a sharp-cutoff character- 
istic and produces a comparatively large 
effect on plate current for asmall amount 
of oscillator voltage. Grids Nos. 2 and 4 
are connected together within the tube. 
They accelerate the electron stream and 
shield grid No. 3 electrostatically from 
the other electrodes. Grid No. 5, con- 
nected within the tube to the cathode, 
functions similarly to the suppressor 
grid in a pentode. 

In the converter or mixer stage of a 
television receiver, stable oscillator oper- 
ation is most readily obtained when 
separate tubes or tube sections are used 
for the oscillator and mixer functions. A 
typical television mixer-oscillator circuit 
is shown in Fig. 79. In such circuits, the 
oscillator voltage is applied to the mixer 
grid by inductive coupling, capacitive 
coupling, or a combination of the two. 
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Tubes containing electrically independ- 
ent oscillator and mixer units in the 
same envelope, such as the 6U8A and 
6X8, are designed especially for this 
application. 


Automatic Frequency Control 


An automatic frequency control 
(afc) circuit provides a means of correct- 
ing automatically the intermediate fre- 
quency of a superheterodyne receiver 
when, for any reason, it drifts from the 
frequency to which the if stages are 
tuned. This correction is made by ad- 
justing the frequency of the oscillator. 
Such a circuit will automatically com- 
pensate for slight changes in rf carrier or 
oscillator frequency as well as for inac- 
curate manual or push-button tuning. 

An afc system requires two sections: 
a frequency detector and a variable re- 
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actance. The detector section may be 
essentially the same as the FM detector 
illustrated in Fig. 57 and discussed un- 
der Detection. In the afe system, how- 
ever, the output is a de control voltage, 
the magnitude of which is proportional 
to the amount of frequency shift. This 
de control voltage is used to control the 
grid bias of an electron tube which com- 
prises the variable reactance section 
(Fig. 80). 


The plate current of the reactance 
tube is shunted across the oscillator tank 
circuit. Because the plate current and 
plate voltage of the reactance tube are 
almost 90° out of phase, the control tube 
affects the tank circuit in the same man- 
ner as a reactance. The grid bias of the 
tube determines the magnitude of the 
effective reactance and, consequenily, 
a control of this grid bias can be used to 
control the oscillator frequency. 

Automatic frequency control is also 
used in television receivers to keep the 
horizontal oscillator in step with the 
horizontal-scanning frequency (15,750 
cps) at the transmitter. A widely used 
horizontal afe circuit is shown in Fig. 81. 
This circuit, which is often referred to 
as a balanced-phase-detector or phase- 
discriminator circuit, is usually em- 
ployed to control the frequency of a 
multivibrator-type horizontal-oscillator 
circuit. The 6AL5 detector supplies a de 
control voltage to the grid of the hori- 
zontal-oscillator tube which counteracts 
changes in its operating frequency. The 
magnitude and polarity of the control 
voltages are determined by phase rela- 
tionships in the afe circuit at a given 
moment. 

The horizontal syne pulses obtained 
from the syne-separator circuit are fed 
through asingle-triode phase-inverter or 


phase-splitter circuit to the two diode 
units of the 6AL5. Because of the action 
of the phase-inverter circuit, the signals 
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Fig. 81 
applied to the two diode units are equal 
in amplitude but 180 degrees out of 
phase. A reference sawtooth voltage ob- 
tained from the horizontal output cir- 
cuit is also applied simultaneously to 
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both units. Any change in the oscillator 
frequency alters the phase relationship 
between the reference sawtooth and the 
incoming horizontal sync pulses, causing 
one diode unit of the 6AL5 to conduct 
more heavily than the other, and thus 
producing a correction signal. The sys- 
tem remains balanced at all times, there- 
fore, because momentary changes in 
oscillator frequency are instantaneously 
corrected by the action of the control 
voltage. 

The diode units of the 6AL5 are 
biased so that conduction takes place 
only during the tips of the sync pulses. 
The relative position of the sync pulses 
on the retrace portion of the sawtooth 
waveform at any given instant deter- 
mines which diode unit conducts more 
heavily, and thereby establishes the 
magnitude and polarity of the control 
voltage. The network between the diode 
units and the grid of the horizontal-oscil- 
lator tube is essentially a low-pass filter 
which prevents the horizontal sync pulses 
from affecting the horizontal-oscillator 
performance. 
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Installation 


The installation of electron tubes 
requires care if high-quality performance 
is to be obtained from the associated 
circuits. Installation suggestions and 
precautions which are generally com- 
mon to all types of tubes are covered in 
this section. Careful observance of these 
suggestions will do much to help the ex- 
perimenter and electronic technician ob- 
tain the full performance capabilities of 
radio tubes and circuits. Additional per- 
tinent information is given under each 
tube type and in the CIRCUIT SEC- 
TION. 


Filament and Heater Power Supply 


The design of electron tubes allows 
for some variation in the voltage and 
current supplied to the filament or heater, 
but most satisfactory results are obtained 
from operation at the rated values. When 
the voltage is low, the temperature of 
the cathode is below normal, with the 
result that electron emission is limited. 
The limited emission may cause unsatis- 
factory operation and reduced tube life. 
On the other hand, high cathode voltage 
may cause rapid evaporation of cathode 
material and shorten tube life. 

To insure proper tube operation, it 
is important that the filament or heater 
voltage be checked at the socket termi- 
nals by means of a high-resistance volt- 
meter while the equipment is in opera- 
tion. In the case of series operation of 
heaters or filaments, correct adjustment 
can be checked by means of an ammeter 
in the heater or filament circuit. 

The filament or heater voltage sup- 
ply may be a direct-current source (a 
battery or a de power line) or an alter- 
nating-current power line, depending on 
the type of service and type of tube. 
Frequently, a resistor (either variable 
or fixed) is used with a de supply to per- 
mit compensation for battery voltage 
variations or to adjust the tube voltage 
at the socket terminals to the correct 
value. Ordinarily, a step-down trans- 
former is used with an ac supply to pro- 
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vide the proper filament or heater volt- 
age. Receivers intended for operation on 
both de and ac power lines have the 
heaters connected in series with a suit- 
able resistor and supplied directly from 
the power line. 

DC filament or heater operation 
should be considered on the basis of the 
source of power. In the case of the bat- 
tery supply for the 1.4-volt filament 
tubes, it is unnecessary to use a voltage- 
dropping resistor in series with the fila- 
ment and a single dry-cell; the filaments 
of these tubes are designed to operate 
satisfactorily over the range of voltage 
variations that normally occur during 
the life of a dry-cell. Likewise, no series 
resistor is required when the 1.25-volt 
filamentsubminiatures are operated from 
a single 1.5-volt flashlight-type dry-cell, 
when the 2-volt filament type tubes are 
operated from a single storage cell, or 
when the 6.8-volt series are operated 
from a 6-volt storage battery. 

In the case of dry-battery supply 
for 2-volt filament tubes, a variable re- 
sistor in series with the filament and the 
battery is required to compensate for 
battery variations. Turning the set on 
and off by means of the rheostat is ad- 
vised to prevent over-voltage conditions 
after an off-period because the voltage of 
dry-cells rises during off-periods. 

In the case of storage-battery sup- 
ply, air-cell-battery supply, or de power 
supply, a non-adjustable resistor of suit- 
able value may be used. It is well to 
check initial operating conditions, and 
thus the resistor value, by means of a 
voltmeter or ammeter. 

AC filament or heater operation 
should be considered on the basis of 
either a parallel or a series arrangement 
of filaments and/or heaters. In the case 
of the parallel arrangement, a step-down 
transformer is employed. Precautions 
should be taken to see that the line volt- 
age is the same as that for which the 
primary of the transformer is designed. 
The line voltage may be determined by 


| 


measurement with an ac voltmeter 
(0-150 volts). 

If the line voltage measures in ex- 
cess of that for which the transformer is 
designed, a resistor should be placed in 
series with the primary to reduce the 
line voltage to the rated value of the 
transformer primary. Unless this is done, 
the excess input voltage will cause pro- 
portionally excessive voltage to be ap- 
plied to the tubes. Any electron tube 
may be damaged or made inoperative by 
excessive operating voltages. 

If the line voltage is consistently 
below that for which the primary of the 
transformer is designed, it may be nec- 
essary to install a booster transformer 
between theac outlet and thetransformer 
primary. Before such a transformer is in- 
stalled, the ac line fluctuations should be 
very carefully noted. Some radio sets are 
equipped with a line-voltage switch 
which permits adjustment of the power 
transformer primary to the line voltage. 
When this switch is properly adjusted, 
the series-resistor or booster-transformer 
method of controlling line voltage is 
seldom required. 

In the case of the series arrange- 
ments of filaments and/or heaters, a 
voltage-dropping resistancein series with 
the heaters and the supply line is usually 
required. This resistance should be of 
such value that, for normal line voltage, 
tubes will operate at their rated heater 
or filament current. The method for cal- 
culating the resistor value is given below. 

When the filaments of battery-type 
tubes are connected in series, the total 
filament current is the sum of the cur- 
rent due to the filament supply and the 
plate and grid-No.2 currents (cathode 
current) returning to B(—) through the 
tube filaments. Consequently, in a series 
filament string it is necessary to add 
shunt resistors across each filament sec- 
tion to bypass this cathode current in 
order to maintain the filament voltage 
at its rated value. 

The filament or heater resistor 
required when filaments and/or heaters 
are operated in parallel can be deter- 
mined easily by a simple formula de- 
rived from Ohm’s law. 


Required resistance (ohms) = 
supply volts — rated volts of tube type 
total rated filament current (amperes) 
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Thus, if a receiver using two IT4’s, one 
IR5, one IU5, and one 8V4 is to be 
operated from a storage battery, the 
series resistor is equal to 2 volts (the 
voltage from a single storage cell) minus 
1.4 volts (voltage rating for these tubes) 
divided by 0.38 ampere (the sum of 
4x 0.05 ampere+ 1 X 0.1 ampere), 2.e., 
approximately 2 ohms. Since this resis- 
tor should be variable to allow adjust- 
ment for battery depreciation, it is ad- 
visable to obtain the next larger com- 
mercial size, although any value between 
2 and 3 ohms will be quite satisfactory. 

Where much power is dissipated in 
the resistor, the wattage rating should 
be sufficiently large to prevent over- 
heating. The power dissipation in watts 
is equal to the voltage drop in the resis- 
tor multiplied by the total filament cur- 
rent in amperes. Thus, for the example 
above, 0.6 X 0.3 = 0.18 watt. In this 
case, the value is so small that any com- 
mercial rheostat with suitable resistance 
will be adequate. 

For the case where the heaters and/ 
or filaments of several tubes are oper- 
ated in series, the resistor value is calcu- 
lated by the following formula, also de- 
rived from Ohm’s law. 


Required resistance (ohms) = 
supply volts — total rated volts of tubes 
rated amperes of tubes 


Thus, if a receiver having one 6BE6, one 
6BA6, one 6AT6, one 25L6GT, and one 
25Z6GT is to be operated from a 117- 
volt power line, the series resistor is 
equal to 117 volts (the supply voltage) 
minus 68.9 volts (the sum of 3 X 6.3 
volts + 2 X 25 volts) divided by 0.3 am- 
pere (current rating of these tubes), 7.e., 
approximately 160 ohms. The wattage 
dissipation in the resistor will be 117 
volts minus 68.9 volts times 0.3 ampere, 
or approximately 14.4 watts. A resistor 
having a wattage rating in excess of this 
value should be chosen. 

When the series-heater connection 
is used in ac/de receivers, it is usually 
advisable to arrange the heaters in the 
circuit so that the tubes most sensitive 
to hum disturbances are at or near the 
ground potential of the circuit. This ar- 
rangement reduces the amount of ac 
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voltage between the heaters and cath- 
odes of these tubes and minimizes the 
hum output of the receiver. The order 
of heater connection, by tube function, 
from chassis to the rectifier-cathode side 
of the ac line is shown in Fig. 82. 
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The balanced arrangement described 
above also minimizes heater-grid hum. 
High grid-circuit impedances should be 
avoided, if possible. High heater volt- 
ages should also be avoided because 
heater-cathode hum rises sharply when 
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Fig. 82 


Heater-to-Cathode Connection 


When heater-type tubes are oper- 
ated from ac, their cathodes may be re- 
turned (through resistors, capacitors, or 
other components) to the mid-tap on 
the heater supply winding, to the mid- 
tap of a small resistor (about 50 ohms) 
connected across the winding, or to one 
end of the heater supply winding, de- 
pending on circuit requirements. In all 
circuits, it is important to keep the 
heater-cathode voltage within the maxi- 
mum ratings specified for the tube. 

Heater-typetubesmay producehum 
as a result of conduction between heater 
and cathode or between heater and con- 
trol grid, or by modulation of the elec- 
tron stream by the alternating magnetic 
field surrounding the heater. When a 
large resistor is used between heater and 
cathode (as in series-connected heater 
strings), or when one side of the heater 
is grounded, even a minute pulsating 
leakage current between heater and cath- 
ode can develop a small voltage across 
the cathode-circuit impedance and cause 
objectionable hum. The use of a large 
cathode bypass capacitor is recom- 
mended to minimize this source of hum. 

Much lower hum levels can be 
achieved when heaters are connected in 
parallel systems in which the center-tap 
of the heater supply is grounded or, 
preferably, connected to a positive bias 
source of 15 to 80 volts de to reduce the 
flow of alternating current. The heater 
leads of the tubes should be twisted and 
kept away from high-impedance circuits. 
The balanced ac supply provides almost 
complete cancellation of the alternat- 
ing-current components. 
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the heater voltage is increased above 
the published value. 

Certain tube types are designed es- 
pecially to minimize hum in high-quality, 
high-fidelity audio equipment. Examples 
are the 5879, 7025, and 7199. 


Plate Voltage Supply 


The plate voltage for electron tubes 
is obtained from batteries, rectifiers, 
direct-current power lines, and small 
local generators. The maximum plate- 
voltage value for any tube type should 
not be exceeded if most satisfactory per- 
formance is to be obtained. Plate volt- 
age should not be applied to a tube un- 
less the corresponding recommended 
voltage is also supplied to the grid. 

It is recommended that the primary 
circuit of the power transformer be fused 
to protect the rectifier tube(s), the power 
transformer, filter capacitor, and chokes 
in case a rectifier tube fails. 


Grid Voltage Supply 


The recommended grid voltages for 
different operating conditions have been 
carefully determined to give the most 
satisfactory performance. Grid voltage 
may be obtained from a fixed source 
such as a separate C-battery or a tap on 
the voltage divider of the high-voltage 
de supply, from the voltage drop across 
a resistor in the cathode circuit, or from 
the voltage drop across a resistor in the 
grid circuit. The first method is called 
“fixed bias’; the second is called ‘‘cath- 
ode bias” or “self bias’; the third is 
called “‘grid-resistor bias’? and is some- 
times incorrectly referredto in receiving- 
tube practice as “‘zero-bias operation.” 

In any case, the object is to make 


_the grid negative with respect to the 


——— 


cathode by the specified voltage. When 
a C-battery is used, the negative termi- 
nal is connected to the grid return and 
the positive terminal is connected to the 
negative filament socket terminal, or to 


_ the cathode terminal if the tube is of the 


heater-cathode type. If the filament is 


supplied with alternating current, this 
- connection is usually made to the cen- 
_ ter-tap of a low resistance (20-50 ohms) 


shunted across the filament terminals. 
This method reduces hum disturbances 
caused by the ac supply. If bias voltages 
are obtained from the voltage divider of 
a high-voltage de supply, the grid return 
is connected to a more negative tap 
than the cathode. 

The cathode-biasing method uti- 


_ lizes the voltage drop produced by the 
_ cathode current flowing through a re- 
_ sistor connected between the cathode 


and the negative terminal of the B-sup- 


_ ply. (See Fig. 83.) The cathode current 


is, of course, equal to the plate current 


| in the case of a triode, or to the sum of 


the plate and grid-No.2 currents in the 
case of a tetrode, pentode, or beam 
power tube. Because the voltage drop 
along the resistance is increasingly nega- 
tive with respect to the cathode, the re- 


quired negative grid-bias voltage can be 
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obtained by connecting the grid return 


to the negative end of the resistance. 


The value of the resistance for 


cathode-biasing a single tube can be de- 


termined from the following formula: 


Resistance (ohms) = 
desired grid-bias voltage < 1000 
rated cathode current in milliamperes 


| Thus, the resistance required to produce 


9 volts bias for a triode which operates 
at 3 milliamperes plate current is 9 X 
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1000/3 = 3000 ohms. If the cathode cur- 
rent of morethan onetube passes through 
the resistor, or if the tube or tubes em- 
ploy more than three electrodes, the 
total current determines the size of the 
resistor. 

Bypassing of the cathode-bias re- 
sistor depends on circuit-design require- 
ments. In rf circuits the cathode resistor 
usually is bypassed. In af circuits the use 
of an unbypassed resistor will reduce 
distortion by introducing degeneration 
into the circuit. However, the use of an 
unbypassed resistor decreases gain and 
power sensitivity. When bypassing is 
used, it is important that the bypass 
capacitor be sufficiently large to have 
negligible reactance at the lowest fre- 
quency to be amplified. 

In the case of power-output tubes 
having high transconductance such as 
the beam power tubes, it may be neces- 
sary to shunt the bias resistor with a 
small mica capacitor (approximately 
0.001zf) in order to prevent oscillations. 
The usual af bypass may or may not be 
used, depending on whether or not de- 
generation is desired. In tubes having 
high values of transconductance, such 
as the 6BA6, 6CB6, and 6AC7, input 
capacitance and input conductance 
change appreciably with plate current. 
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When such a tube having a separate 
suppressor-grid connection is used as an 
rf amplifier, these changes may be mini- 
mized by leaving a certain portion of the 
cathode-bias resistor unbypassed. In 
order to minimize feedback when this 
method is used, the external grid-No.1- 
to-plate (wiring) capacitances should be 
kept to a minimum, the grid No.2 should 
be bypassed to ac ground, and the grid 
No.3 should be connected to ac ground. 

The use of a cathode resistor to 
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obtain bias voltage is not recommended 
for amplifiers in which there is appreci- 
able shift of electrode currents with the 
application of a signal. In such ampli- 
fiers, a separate fixed supply is recom- 
mended. 

The grid-resistor biasing method 
is also a self-bias method because it 
utilizes the voltage drop across the grid 
resistor produced by small amounts of 
grid current flowing in the grid-cathode 
circuit. This current is due to (1) an 
electromotive potential difference be- 
tween the materials comprising the grid 
and cathode and (2) grid rectification 
when the grid is driven positive. A large 
value of resistance is required in order 
to limit this current to a very small 
value and to avoid undesirable loading 
effects on the preceding stage. 

Examples of this method of bias are 
given in circuits 22-1 and 22-4 in the 
CIRCUIT SECTION. In both of these 
circuits, the audio amplifier type 1U5 or 
12AV6 has a 10-megohm resistor be- 
tween the grid and the negative filament 
or cathode to furnish the required bias 
which is usually less than 1 volt. This 
method of biasing is used principally in 
the early voltage amplifier stages (usu- 
ally employing high-mu triodes) of audio 
amplifier circuits, where the tube dissi- 
pation will not be excessive under zero- 
signa! conditions. 

A grid resistor is also used in many 
oscillator circuits for obtaining the re- 
quired bias. In these circuits, the grid 
voltage is relatively constant and its 
magnitude is usually in the order of 5 
volts or more. Consequently, the bias 
voltage is obtained only through grid 
rectification. A relatively low value of 
resistor, 0.1 megohm or less, is used. 
Oscillator circuits employing this method 
of bias are given in circuits 22-1 and 
22-4 in the CIRCUIT SECTION. 

Grid-bias variation for the rf and 
if amplifier stages is a convenient and 
frequently used method for controlling 
receiver volume. The variable voltage 
supplied to the grid may be obtained: 
(1) from a variable cathode resistor as 
shown in Figs. 84 and 85; (2) from a 
bleeder circuit by means of a potentiom- 
eter as shown in Fig. 86; or (3) from a 
bleeder circuit in which the bleeder cur- 
rent is varied by a tube used for auto- 
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matic volume control. The latter circuit 
is shown in Fig. 60. 

In all cases it is important that the 
control be arranged so that at no time 
wil] the bias be less than the recom- 
mended minimum grid-bias voltage for 
the particular tubes used. This require- 
ment can be met by providing a fixed 
stop on the potentiometer, by connecting 


8 
Fig. 85 


a fixed resistance in series with the vari- 
able resistance, or by connecting a fixed 
cathode resistance in series with the 
variable resistance used for regulation. 
Where receiver gain is controlled by 
grid-bias variation, it is advisable to 
have the control voltages extend over a 
wide range in order to minimize cross- 
modulation and modulation-distortion. 


Fig. 86 


A remote-cutoff type of tube should, 
therefore, be used in the controlled 
stages. 

In most tubes employing a unipo- 
tential cathode, a positive grid current 
begins to flow when the grid is slightly 
negative and increases rapidly as the 


grid is made more positive, as shown in 
Fig. 87. The value of grid voltage at 
which the grid-current curve intercepts 
the horizontal axis is determined by 
several different physical processes, in- 
cluding an electrothermal effect due to 
the differences in temperature and in 
material composition of the grid and the 
cathode, and by the positive grid cur- 
rent. For values of grid potentials which 
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Fig. 87 


are larger than this intercept, the direc- 
tion of the grid current is positive (i.e., 
from the grid to the cathode). At smaller 
values of grid potential, the direction of 
the grid current is negative (i.e., from 
the cathode to the grid). 

Positive grid current consists of 
electrons emitted from the cathode 
which areintercepted by the control grid. 
Negative grid current, which becomes 
appreciable only when the grid potential 
is more negative than the value of the 
intercept, is a result of the emission of 
electrons from the heated control grid to 
the cathode, the effect of gas molecules 
in the tube, and the influence of leakage 
currents between the grid and cathode 
and the grid and the plate. 

The value of grid potential at the 
intercept of the grid-current curve on 
the horizontal axis (often mistakenly 
called contact potential) may be as high 
as 114 volts. If the operating bias of the 
tube is less than this intercept, it is found 
that two effects are present. Direct cur- 
rent flows in the grid circuit, and the 
dynamic input resistance of the tube 
may be relatively low. It is generally de- 
sirable to supply the tube with a value 
of bias sufficiently high so that the oper- 
ating point of the tube is not near the 
value of this intercept. If the value of 
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the operating bias is near the value of 
the intercept, care should be taken to 
avoid undesirable effects in the grid cir- 
cuit due to grid current or low input re- 
sistance. 


Screen-Grid Voltage Supply 


The positive voltage for the screen 
grid (grid No.2) of screen-grid tubes 
may be obtained from a tap on a voltage 
divider, from a potentiometer, or from 
a series resistor connected to a high-volt- 
age source, depending on the particular 
tube type and its application.Thescreen- 
grid voltage for tetrodes should be ob- 
tained from a voltage divider or a poten- 
tiometer rather than through a series 
resistor from a high-voltage source be- 
cause of the characteristic screen-grid 
current variations of tetrodes. Fig. 88 
shows a tetrode with its screen-grid volt- 
age obtained from a potentiometer. 

When pentodes or beam power tubes 
are operated under conditions where a 
large shift of plate and screen-grid cur- 
rents does not take place with the appli- 
cation of the signal, the screen-grid volt- 
age may be obtained through a series 
resistor from a high-voltage source. This 
method of supply is possible because of 
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Fig. 88 

the high uniformity of the screen-grid 
current characteristic in pentodes and 
beam power tubes. Because the screen- 
grid voltage rises with increase in bias 
and resulting decrease in screen-grid 
current, the cutoff characteristic of a 
pentode is extended by this method of 
supply. 

This method is sometimes used to 
increase the range of signals which can 
be handled by a pentode. When used in 
resistance-coupled amplifier circuits em- 
ploying pentodes in combination with 
the cathode-biasing method, it mini- 
mizes the need for circuit adjustments. 
Fig. 89 shows a pentode with its screen- 
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grid voltage supplied through a series 
resistor. 

When power pentodes and beam 
power tubes are operated under condi- 
tions such that there is a large change 
in plate and screen-grid currents with 
the application of signal, the series- 
resistor method of obtaining screen-grid 
voltage should not be used. A change in 
screen-grid current appears as a change 


in the voltage drop across the series 
resistor in the screen-grid circuit; the 
result is a change in the power output 
and an increase in distortion. Thescreen- 
grid voltage should be obtained from a 
point in the plate-voltage-supply filter 
system having the correct voltage, or 
from a separate source. 

It is important to note that the 
plate voltage of tetrodes, pentodes, and 
beam power tubes should be applied be- 
fore or simultaneously with the screen- 
grid voltage. Otherwise, with voltage on 
the screen grid only, the screen-grid cur- 
rent may rise high enough to cause 
excessive screen-grid dissipation. 

Sereen-grid voltage variation for 
the rf amplifier stages has sometimes 
been used for volume control in older- 
type receivers. Reduced screen-grid volt- 
age lowers the transconductance of the 
tube and results in reduced gain per 
stage. The voltage variation is obtained 
by means of a potentiometer shunted 
across the screen-grid voltage supply. 
(See Fig. 88.) When the screen-grid volt- 
age is varied, it must never exceed the 
rating of the tube. This requirement can 
be met by providing a fixed stop on the 
potentiometer. 


Shielding 


In high-frequency stages having 
high gain, the output circuit of each 
stage must be shielded from the input 
circuit of thatstage. Each high-frequency 
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stage also must be shielded from the 
other high-frequency stages. Unless 
shielding is employed, undesired feed- 
back may occur and may produce many 
harmful effects on receiver performance. 

To prevent this feedback, it is a 
desirable practice to shield separately 
each unit of the high-frequency stages. 
For instance, in a superheterodyne re- 
ceiver, each if and rf coil may be mounted 
in a separate shield can. Baffle plates 
may be mounted on the ganged tuning 
capacitor to shield each section of the 
capacitor from the other section. The 
oscillator coil may be especially well 
shielded by being mounted under the 
chassis. 

The shielding precautions required 
in a receiver depend on the design of the 
receiver and the layout of the parts. In 
all receivers having high-gain high-fre- 
quency stages, it is necessary to shield 
separately each tube in high-frequency 
stages. When metal tubes, and in partic- 
ular the single-ended types, are used, 
complete shielding of each tube is pro- 
vided by the metal shell which is 
grounded through its grounding pin as 
the socket terminal. The grounding con- 
nection should be short and sturdy. 
Many modern tubes of glass construc- 
tion have internal shields, usually con- 
nected to the cathode; where present, 
these shields are indicated in the socket 
diagram. 


Dress of Circuit Leads 


At high frequencies such as are en- 
countered in FM and television receiv- 
ers, lead dress, that is, the location and 
arrangement.of the leads used for con- 
nections in the receiver, is very impor- 
tant. Because even a short lead provides 
a large impedance at high frequencies, 
it is necessary to keep all high-frequency 
leads as short as possible. This precau- 
tion is especially important for ground 
connections and for all connections to 
bypass capacitors and high-frequency 
filter capacitors. The ground connections 
of plate and screen-grid bypass capaci- 
tors of each tube should be kept short 
and made directly to cathode ground. 

Particular care should be taken 
with the lead dress of the input and out- 
put circuits of high-frequency stages so 
that the possibility of stray coupling is 


minimized. Unshielded leads connected 
toshielded componentsshould be dressed 
close to the chassis. As the frequency in- 
creases, the need for careful lead dress 
becomes increasingly important. 

In high-gain audio amplifiers, these 
same precautions should be taken to 
minimize the possibility of self-oscil- 
lation. 


Filters 


Feedback effects also are caused in 
radio or television receivers by coupling 
between stages through common volt- 
age-supply circuits. Filters find an im- 
portant use in minimizing such effects. 
They should be placed in voltage-supply 
leads to each tube in order to return the 
signal current through a low-impedance 
path direct to the tube cathode rather 
than by way of the voltage-supply cir- 
cuit. Fig. 90 illustrates several forms of 
filter circuits. Capacitor C forms the 
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low-impedance path, while the choke or 
resistor assists in diverting the signal 
through the capacitor by offering a high 
impedance to the power-supply circuit. 

The choice between a resistor and a 
choke depends chiefly upon the permis- 
sible de voltage drop through the filter. 
In circuits where the current is small (a 
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few milliamperes), resistors are practical; 
where the current is large or regulation 
important, chokes are more suitable. 

The minimum practical size of the 
capacitors may be estimated in most 
cases by the following rule: The imped- 
ance of the capacitor at the lowest fre- 
quency amplified should not be more 
than one-fifth of the impedance of the 
filter choke or resistor at that frequency. 
Better results will be obtained in special 
cases if the ratio is not more than one- 
tenth. 

Radio-frequency circuits, particu- 
larly at high frequencies, require high- 
quality capacitors. Mica or ceramic ca- 
pacitors are preferable. Where stage 
shields are employed, filters should be 
placed within the shield. 

Another important application of 
filters is to smooth the output of a recti- 
fier tube. See Rectification. A smoothing 
filter usually consists of capacitors and 
iron-core chokes. In any filter-design 
problem, the load impedance must be 
considered as an integral part of the fil- 
ter because the load is an important 
factor in filter performance. Smoothing 
effect is obtained from the chokes be- 
cause they are in series with the load and 
offer a high impedance to the ripple volt- 
age. Smoothing effect is obtained from 
the capacitors because they are in paral- 
lel with the load and store energy on the 
voltage peaks; this energy is released on 
the voltage dips and serves to maintain 
the voltage at the load substantially 
constant. Smoothing filters are classified 
as choke-input or capacitor-input ac- 
cording to whether a choke or capacitor 
is placed next to the rectifier tube. See 
Fig. 91. 

The CIRCUIT SECTION gives a 
number of examples of rectifier circuits 
with recommended filter constants. 

If an input capacitor is used, con- 
sideration must be given to the instan- 
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taneous peak value of the ac input volt- 
age. This peak value is about 1.4 times 
the rms value as measured by an ac 
voltmeter. Filter capacitors, therefore, 
especially the input capacitor, should 
have a rating high enough to withstand 
the instantaneous peak value if break- 
down is to be avoided. When the input- 
choke method is used, the available de 
output voltage will be somewhat lower 
than with the input-capacitor method 
for a given ac plate voltage. However, 
improved regulation together with lower 
peak current will be obtained. 
Mercury-vapor and gas-filled recti- 
fier tubes occasionally produce a form of 
local interference in radio receivers 
through direct radiation or through the 
power line. This interference is generally 
identified in the receiver as a broadly 
tunable 120-cycle buzz (100 cycles for 
50-cycle supply line, etc.). It is usually 
caused by the formation of a steep wave 
front when plate current within the tube 
begins to flow on the positive half of 
each cycle of the ac supply voltage. 
There are several ways of elimi- 
nating this type of interference. One is 
to shield the tube. Another is to insert 
an rf choke having an inductance of one 
millihenry or more between each plate 
and transformer winding and to connect 
high-voltage, rf bypass capacitors be- 
tween the outside ends of the transformer 
winding and the center tap. (See Fig. 
92.) The rf chokes should be placed with- 
in the shielding of the tube. The rf bypass 
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capacitors should have a voltage rating 
high enough to withstand the peak volt- 
age of each half of the secondary, which 
is approximately 1.4 times the rms value. 

Transformers having electrostatic 
shielding between primary and second- 
ary are not likely to transmit rf disturb- 
ances to the line. Often the interference 
may be eliminated simply by making 
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the plate leads of the rectifier extremely 
short. In general, the particular method 
of interference elimination must beselect- 
ed by experiment for each installation. 


Output-Coupling Devices 

An output-coupling device is used 
in the plate circuit of a power output 
tube to keep the comparatively high de 
plate current from the winding of an 
electromagnetic speaker and, also, to 
transfer power efficiently from the out- 
put stage to a loudspeaker of either the 
electromagnetic or dynamic type. 

Output-coupling devices are of two 
types, (1) choke-capacitor and (2) trans- 
former. The choke-capacitor type in- 
cludes an iron-core choke having an 
inductance of not less than 10 henries 
which is placed in series with the plate 
and B-supply. The choke offers a very 
low resistance to the de plate current 
component of the signal voltage but op- 
poses the flow of the fluctuating compo- 
nent. A bypass capacitor of 2 to 6 micro- 
farads supplies a path to the speaker 
winding for the signal voltage. The 
choke-coil output coupling device, how- 
ever, is now only of historical interest. 

The transformer type is constructed 
with two separate windings, a primary 
and a secondary wound on an iron core. 
This construction permits designing each 
winding to meet the requirements of its 
position in the circuit. Typical arrange- 
ments of each type of coupling device 
are shown in Fig. 93. Examples of trans- 
formers for push-pull stages are shown 
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in several of the circuits given in the 
CIRCUIT SECTION. 


High-Fidelity Systems 
The results achieved from any high- 


fidelity amplifier system depend to a 
large degree upon the skill and care with 
which the system is constructed. Im- 
proper placement of transformers, other 
components, and wiring, and attempts 
to achieve excessive compactness, can 
only result in instability, oscillation, 
hum, and other operating difficulties, as 
well as in damage to components by 
overheating. It is important, therefore, 
that construction of high-fidelity am- 
plifier systems be undertaken only by 
persons who have had some experience 
in the layout, mechanical construction, 
and wiring of audio equipment. 

It is impractical to give specific 
construction data for various amplifiers 
and supplementary units because the 
best arrangement for each unit or com- 
bination of units will depend on the re- 
quirements of the user. It is possible, 
however, to list some general considera- 
tions which should be observed in the 
construction of any high-fidelity am- 
plifier system. 2 

Any amplifier having two or more 
stages should be constructed with a 
straight-line layout so that maximum 
separation is provided between the 
signal input and output circuits and ter- 
minals. Power-supply connections, par- 
ticularly those carrying ac, should be 
isolated as far as possible from signal 
connections, especially from the input 
connection. Signal-carrying conductors, 
even when shielded, should not be cabled 
together with power-supply conductors. 
Internal wiring for ac-operated tube 
heaters, switches, pilot-light sockets, 
and other devices, should be twisted and 
placed flat against the chassis. All con- 
nections to the ground side of the circuit 
in each unit should be made to a common 
bus of heavy wire. This bus should be 
connected to the chassis only at the point 
of minimum signal voltage, i.e., at the 
signal-input terminal of the unit. 

All internal wiring that carries sig- 
nal voltages should be as short as pos- 
sible, and as far as possible above the 
chassis, to minimize losses at the higher 
audio frequencies due to stray shunt 
capacitance. All connections between 
units should be made with shielded cable 
having a capacitance of not more than 
380 picofarads per foot, such as Alpha 
Type 1249 or 1704, Belden Type 8401 
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or 8410, or equivalent cable. 

Because power amplifiers and pow- 
er-supply units of high-fidelity systems 
normally dissipate large amounts of heat, 
they should be constructed and installed 
in such a manner as to assure adequate 
ventilation for the tubes and other com- 
ponents. A beam power tube or rectifier 
tube should be separated from any other 
tube or component on the same side of 
the chassis by at least 114 tube diam- 
eters. 

Power amplifiers and power-supply 
units which are to be installed horizon- 
tally (i.e., with the tubes vertical) in 
cabinets or on shelves should be pro- 
vided with mounting feet, perforated 
bottom covers, and a number of small 
holes around each tube socket to permit 
relatively cool air to enter from below 
and provide ventilation for the under 
side of the chassis and tubes. 

If a power amplifier, tone-control 
amplifier, and one or more preamplifiers 
are to be constructed on thesame chassis, 
the mechanical layout should be planned 
so that the circuits operating at the low- 
est signal levels are farthest from the 
output stage and power supply. Ampli- 
fier units which normally operate at com- 
parable signal levels but are not used 
simultaneously (such as preamplifiers for 
tape pickup heads and magnetic phono- 
graph pickups) may be installed side by 
side on the same chassis without danger 
of interaction. Units which operate si- 
multaneously, however (suchas the chan- 
nels of a stereophonic system), should 
not be installed side by side on the same 
chassis without careful consideration to 
placement of components and wiring, 
and the possible use of shielding to pre- 
vent interaction. 

When an amplifier, preamplifier, 
mixer, or other unit requiring heater 
power is located more than five or six 
feet from its power-supply unit, the 
heater-current conductors in the power- 
supply cable must be large enough to 
assure that each tube receives its rated 
heater voltage. In cases where very large 
heater currents or very long power-sup- 
ply cables are involved, it may be de- 
sirable to install a heater-supply trans- 
former on or near the amplifier unit. If 
such a transformer is installed on or near 
a preamplifier for a magnetic-tape pick- 
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up head, a magnetic phonograph pickup, 
or a dynamic microphone, the trans- 
former should be completely shielded 
and positioned to prevent its field from 
inducing hum in the pickup! device. 


High-Voltage Considerations for 
Television Picture Tubes 


Like other high-voltage devices, 
television picture tubes require that 
certain precautions be observed to mini- 
mize the possibility of failure caused by 
humidity, dust, and corona. 

Humidity Considerations. When 
humidity is high, a continuous film of 
moisture may form on the glass bulb im- 
mediately surrounding the ultor cavity 
cap of all-glass picture tubes or on the 
glass part of the envelope of metal pic- 
ture tubes. This film may permit spark- 
ing to take place over the glass surface 
to the external conductive coating or to 
the metal shell. Such sparking may in- 
troduce noise into the receiver. To pre- 
vent such a possibility, the uncoated 
bulb surface around the cap and the 
glass part of the envelope of metal pic- 
ture tubes should be kept clean and dry. 

Dust Considerations. The accumu- 
lation of dust on the uncoated area of 
the bulb around the ultor cap of all-glass 
picture tubes or on the glass part of the 
envelope or insulating supports for metal 
picture tubes will decrease the insulating 
qualities of these parts. The dust usually 
consists of fibrous materials and may 
contain soluble salts. The fibers absorb 
and retain moisture; the soluble salts 
provide electrical leakage paths that in- 
crease in conductivity as the humidity 
increases. The resulting high leakage 
currents may overload the high-voltage 
power supply. 

It is reeommended, therefore, that 
the uncoated bulb surface of all-glass 
picture tubes and the coated glass sur- 
face and insulating supports for metal 
picture tubes be kept clean and free 
from dust or other contamination such 
as finger-prints. The frosted Filterglass 
faceplate of the metal picture tubes may 
be cleaned with a soapless detergent, 
such as Dreft, then rinsed with clean 
water, and immediately dried. 

Corona Considerations. A high- 
voltage system may be subject to corona, 
especially when the humidity is high, 
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unless suitable precautions are taken. 
Corona, which is an electrical discharge 
appearing on the surface of a conductor 
when the voltage gradient exceeds the 
breakdown value of air, causes deterio- 
ration of organic insulating materials 
through formation of ozone, and induces 
arc-over at points and sharp edges. Sharp 
points or other irregularities on any part 
of the high-voltage system may increase 
the possibility of corona and should be 
avoided. 

In the metal-shell picture tubes, the 
metal lip at the maximum diameter has 
rounded edges to prevent corona. Ade- 
quate spacing between the lip and any 
grounded element in the receiver, or be- 
tween the small end of the metal shell 
and any grounded element, should be 
provided to preclude the possibility of 
corona. Such spacing should not be less 
than 1 inch of air. Similarly, an air space 
of 1 inch, or equivalent, should be pro- 
vided around the body of the metal 
shell. As a further precaution to prevent 
corona, the deflecting-yoke surface on 
the end adjacent to the shell should pre- 
sent a smooth electrical surface with 
respect to the small end of the metal 
shell or the ultor terminal of all-glass 
tubes. 


Picture-Tube Safety Considerations 

Tube Handling. Breakage of pic- 
ture tubes, which contain a high vacu- 
um, may result in injury from flying 
glass. Do not strike or scratch the tube 
or subject it to more than moderate 
pressure when installing it in or remov- 
ing it from electronic equipment, 

High-Voltage Precautions. In pic- 
ture-tube circuits, high voltages may ap- 
pear at normally low-potential points in 
the circuit because of capacitor break- 
down or incorrect circuit connections. 
Therefore, before any part of the circuit 
is touched the power-supply switch 
should be turned off, the power plug dis- 
connected, and both terminals of any 
capacitors grounded. 

X-Ray Radiation Precautions. All 
types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 
kilovolts without producing harmful 
x-ray radiation or danger of personal 
injury on prolonged exposure at close 
range. Above 16 kilovolts, special x-ray 
shielding precautions may be necessary. 


Interpretation 


of Tube Data 


The tube data given in the follow- 
ing TUBE TYPES SECTION include 
ratings, typical operation values, char- 
acteristics, and characteristic curves. 

The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For types having filaments heated with 
de, the negative filament terminal is 
taken as the datum point to which other 
electrode voltages are referred. For types 
having filaments heated with ac, the 
mid-point (i.e., the center tap on the fila- 
ment-transformer secondary, or the mid- 
point on a resistor shunting the filament) 
is taken as the datum point. For types 
having unipotential cathodes indirectly 
heated, the cathode is taken as the 
datum point. 

Ratings are established on electron 
tube types to help equipment designers 
utilize the performance and service capa- 
bilities of each tube type to best advan- 
tage. Ratings are given for those charac- 
teristics which careful study and experi- 
ence indicate must be kept within cer- 
tain limits to insure satisfactory per- 
formance. 

Three rating systems are in use by 
the electron-tube industry. The oldest 
is known as the Absolute Maximum 
system, the next as the Design Center 
system, and the latest and newest as the 
Design Maximum system. Definitions of 
these systems have been formulated by 
the Joint Electron Tube Engineering 
Council (JETEC)* and standardized by 
the National Electrical Manufacturers 
Association (NEMA) and the Electronic 
Industries Association (EIA) as follows: 

Absolute Maximum ratings are lim- 
iting values which should not be ex- 
ceeded with any tube of the specified 
type under any condition of operation. 
These ratings are used only in rare in- 
stances for receiving types, but are gen- 


*Now identified as the Joint Electron Device En- 
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erally used for transmitting and indus- 
trial types. 

Design Center ratings are limiting 
values which should not be exceeded 
with a tube of the specified type having 
characteristics equal to the published 
values under normal operating condi- 
tions. These ratings, which include al- 
lowances for normal variations in both 
tube characteristics and operating con- 
ditions, were used for most receiving 
tubes prior to 1957. Unless specified 
otherwise, ratings given in the TUBE 
TYPES SECTION are based on the 
Design Center System. 

Design Maximum ratings are limit- 
ing values which should not be exceeded 
with a tube of the specified type having 
characteristics equal to the published 
values under any conditions of opera- 
tion. These ratings include allowances 
for normal variations in tube character- 
istics, but do not provide for variations 
in operating conditions. Design Maxi- 
mum ratings were adopted for receiving 
tubes in 1957. 

Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and interpre- 
tation of tube data. 

Heater warm-up time is defined as 
the time required for the voltage across 
the heater to reach 80 per cent of the 
rated value in the circuit shown in Fig. 
94, The heater is placed in series with a 


resistance having a value 3 times the 
nominal heater operating resistance 
(R = 8 E;/It), and a voltage having a 
value 4 times the rated heater voltage 
(V = 4 E;) is then applied. The warm-up 
time is determined when E = 0.8 Ey}. 


Plate dissipation is the power dissi- 
pated in the form of heat by the plate as 
a result of electron bombardment. It is 
the difference between the power sup- 
plied to the plate of the tube and the 
power delivered by the tube to the load. 


Grid-No.2 (Screen-grid) Input is the 
power applied to the grid-No. 2 electrode 
and consists essentially of the power dis- 
sipated in the form of heat by grid No.2 
as a result of electron bombardment. 
With tetrodes and pentodes, the power 
dissipated in the screen-grid circuit is 
added to the power in the plate circuit to 
obtain the total B-supply input power. 

When the screen-grid voltage is sup- 
plied through a series voltage-dropping 
resistor, the maximum screen-grid volt- 
age rating may be exceeded, provided 
the maximum screen-grid dissipation 
rating is not exceeded at any signal con- 
dition, and the maximum screen-grid 
voltage rating is not exceeded at the 
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maximum-signal condition. Provided 
these conditions are fulfilled, the screen- 
grid supply voltage may be as high as, 
but not above, the maximum plate volt- 
age rating. 

For certain voltage amplifier types, 
as listed in the data section, the maxi- 
mum permissible screen-grid (grid-No.2) 
input varies with thescreen-grid voltage, 
as shown in Fig. 95. (This curve cannot 
be assumed to apply to types other than 
those for which it is specified in the data 
section.) Full rated screen-grid input is 
permissible at screen-grid voltages up to 
50 per cent of the maximum rated screen- 
grid supply voltage. From the 50-per- 
cent point to the full rated value of sup- 
ply voltage, the screen-grid input must 
be decreased. The decrease in allowable 
screen-grid input follows a curve of the 
parabolic form. This rating chart is use- 
ful for applications utilizing either a 
fixedscreen-grid voltage or aseriesscreen- 
grid voltage-dropping resistor. When a 
fixed voltage is used, it is necessary only 
to determine that the screen-grid input 
is within the boundary of the operating 
area on the chart at the selected value 
of screen-grid voltage to be used. When 
a voltage-dropping resistor is used, the 
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minimum value of resistor that will as- 
sure tube operation within the boundary 
of the curve can be determined from the 
following relation: 
Re = Ee: (Ece2.—Ecz) 
Pe: 

where Rg: is the minimum value for the 
voltage-dropping resistor in ohms, Ec: is 
the selected screen-grid voltage in volts, 
Ecez is the screen-grid supply voltage in 
volts, and Pr. is the screen-grid input in 
watts corresponding to Eo. 

Peak heater-cathode voltage is the 
highest instantaneous value of voltage 
that a tube can safely stand between its 
heater and cathode. This rating is ap- 
plied to tubes having a separate cathode 
terminal and used in applications where 
excessive voltage may be introduced 
between heater and cathode. 

Maximum dc output current is the 
highest average plate current which can 
be handled continuously by a rectifier 
tube. Its value for any rectifier tube type 
is based on the permissible plate dissipa- 
tion of that type. Under operating con- 
ditions involving a rapidly repeating 
duty cycle (steady load), the average 
plate current may be measured with a 
de meter. 

The nomograph shown in Fig. 96 
can be used to determine tube voltage 
drop or plate current for any diode unit 
when values for a single plate-voltage, 
plate-current condition are available 
from the data. It can also be used to 
compare the relative perveance (G=I,/ 
Ey 3/2) of several diodes. Perveance can 
be considered a figure of merit for di- 
odes; high-perveance units have lower 
voltage drop at a fixed current level. 

Tube voltage drop or plate current 
for a specific diode unit can be deter- 
mined as follows: First, convenient values 
are selected for the plate-voltage and 
plate-current scales of the nomograph. 
The published plate-current and plate- 
voltage values are then located on the 
scales and connected with a straight 
edge. The intersection of the connect- 
ing line with the perveance scale is then 
used as a pivot point to determine the 
value of tube voltage drop correspond- 
ing to a desired current value, or the 
value of plate current corresponding to 
a desired tube voltage drop. Because the 
pivot point for a specific diode unit rep- 
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resents its perveance, the pivot points 
for several units (plotted to the same 
scales) can be used to compare their 
relative perveance. 

For example, type 5U4GB has a 
tube voltage drop (per plate) of 44 volts 
at a plate current of 225 milliamperes. 
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Convenient scales for this type are from 
1 to 100 volts for plate voltage and from 
10 to 1000 milliamperes for plate cur- 
rent. The points 44 volts and 225 milli- 
amperes are then connected with a 
straight line to determine the pivot point. 
Using this pivot point, it is easy to de- 
termine such values as a plate current 
of 150 milliamperes at a tube voltage 
drop of 38 volts, or a voltage drop of 25 
for a current of 100 milliamperes. 

For readings in the order of one 
volt and/or one milliampere, the nomo- 
graph is not accurate because of the 
effects of contact potential and initial 
electron velocity. 

Maximum peak plate current is 
the highest instantaneous plate current 
that a tube can safely carry recurrently 
in the direction of normal current flow. 
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The safe value of this peak current in 
hot-cathode types of rectifier tubes is a 
function of the electron emission avail- 
able and the duration of the pulsating 
current flow from the rectifier tube in 
each half-cycle. 

The value of peak plate current in 
a given rectifier circuit is largely deter- 
mined by filter constants. If a large 
choke is used at the filter input, the peak 
plate current is not much greater than 
the load current; but if a large capacitor 
is used as the filter input, the peak cur- 
rent may be many times the load cur- 
rent. In order to determine accurately 
the peak plate current in any rectifier 
circuit, measure it with a peak-indicating 
meter or use an oscillograph. 

Maximum peak inverse plate volt- 
age is the highest instantaneous plate 
voltage which the tube can withstand 
recurrently in the direction opposite to 
that in which it is designed to pass cur- 
rent. For mercury-vapor tubes and gas- 
filled tubes, it is the safe top value to 
prevent arc-back in the tube operating 
within the specified temperature range. 

Referring to Fig. 97, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C, because B is negative. At the in- 
stant plate A is positive, the filament is 
positive (at high voltage) with respect to 
plate B. The voltage between the posi- 
tive filament and the negative plate B is 


Fig. 97 

in inverse relation to that causing cur- 
rent flow. The peak value of this voltage 
is limited by the resistance and nature 
of the path between plate B and fila- 
ment. The maximum value of this volt- 
age at which there is no danger of break- 
down of the tube is known as maximum 
peak inverse voltage. 

The relations between peak inverse 
voltage, rms value of ac input voltage, 
and dc output voltage depend largely on 
the individual characteristics of the rec- 
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tifier circuit and the power supply. The 
presence of line surges or any other 
transient, or wave-form distortion, may 
raise the actual peak voltage to a value 
higher than that calculated for sine-wave 
voltages. Therefore, the actual inverse 
voltage, and not the calculated value, 
should be such as not to exceed the rated 
maximum peak inverse voltage for the 
rectifier tube. A calibrated cathode-ray 
oscillograph or a peak-indicating elec- 
tronic voltmeter is useful in determining 
the actual peak inverse voltage. | 

In single-phase, full-wave circuits 
with sine-wave input and with no ca- 
pacitor across the output, the peak in- 
verse voltage on a rectifier tube is ap- 
proximately 1.4 times the rms value of 
the plate voltage applied to the tube. In 
single-phase, half-wave circuits with 
sine-wave input and with capacitor in- 
put to the filter, the peak inverse voltage 
may be as high as 2.8 times the rms 
value of the applied plate voltage. In 
polyphase circuits, mathematical deter- 
mination of peak inverse voltage requires 
the use of vectors. 

The Rating Chart for full-wave 
rectifiers presents graphically the rela- 
tionships between maximum ac voltage 
input and maximum de output current 
derived from the fundamental ratings 
for conditions of capacitor-input and 
choke-input filters. This graphical pres- 
entation provides for considerable lati- 
tude in choice of operating conditions. 

The Operation Characteristics 
for a full-wave rectifier with capacitor- 
input filter show by means of boundary 
line the limiting current and voltage 
relationships presented in the Rating 
Chart. 


The Operation Characteristics 
for a full-wave rectifier with choke-input 
filter not only show by means of bound- 
ary line the limiting current and volt- 
age relationships presented in the Rating 
Chart, but also give some information 
as to the effect on regulation of various 
sizes of chokes. The solid-line curves 
show the de voltage outputs which would 
be obtained if the filter chokes had in- 
finite inductance. The long-dash lines 
radiating from the zero position are 
boundary lines for various sizes of chokes 
as indicated. The intersection of one of 
these lines with a solid-line curve indi- 


cates the point on the curve at which the 
choke no longer behaves as though it 
had infinite inductance. To the left of 
the choke boundary line, the regulation 
curves depart from the solid-line curves 
as shown by the representative short- 
dash regulation curves. 

Typical Operation Values. Values 
for typical operation are given for many 
types in the TUBE TYPES SECTION. 
These typical operating values are given 
to show concisely some guiding informa- 
tion for the use of each type. These val- 
ues should not be confused with ratings, 
because a tube can be used under any 
suitable conditions within its maximum 
ratings, according to the application. 

The power output value for any 
operating condition is an approximate 
tube output—that is, plate input minus 
plate loss. Circuit losses must be sub- 
tracted from tube output in order to 
determine the useful output. 

Characteristics are covered in the 
ELECTRON TUBE CHARACTER- 
ISTICS SECTION and such datashould 
be interpreted in accordance with the 
definitions given in that section. Char- 
acteristic curves represent the charac- 
teristics of an average tube. Individual 
tubes, like any manufactured product, 
may have characteristics that range 
above or below the values given in the 
characteristic curves. 

Although some curves are extended 
well beyond the maximum ratings of the 
tube, this extension has been made only 
for convenience in calculations. Do NOT 
operate a tube outside of its maximum 
ratings. 

Interelectrode capacitances are di- 
rect capacitances measured between 
specified elements or groups of elements 
in electron tubes. Unless otherwise indi- 
cated in the data, all capacitances are 
measured with filament or heater cold, 
with no direct voltages present, and with 
no external shields. All electrodes other 
than those between which capacitance 
is being measured are grounded. In twin 
or multi-unit types, inactive units are 
also grounded. 

The capacitance between the input 
electrode and all other electrodes, except 
the output electrode, connected together 
is commonly known as the input capaci- 
tance. The capacitance between the out- 


Interpretation of Tube Data 


put electrode and all other electrodes, 
except the input electrode, connected 
together is known as the output capaci- 
tance. 

Hum and noise characteristics of 
high-fidelity audio amplifier tube types 
such as the 7025 and the 7199 are tested 
in an amplifier circuit such as that shown 
in Fig. 98. The output of the test circuit 
is fed into a low-noise amplifier. The 


TRUE RMS 
VACUUM~ TUBE 
VOLTMETER 


Fig. 98 


bandwidth of this amplifier depends on 
the characteristic being measured. If 
hum alone is being tested, a relatively 
narrow bandwidth is used toinclude both 
the line frequency and the major har- 
monics generated by the tube under test. 
In noise or combination hum-and-noise 
measurements, the bandwidth is defined 
in the registration of the tube type. 

The amplifier gain is calibrated so 
that the vacuum-tube voltmeter meas- 
ures hum and noise in microvolts refer- 
enced to the grid of the tube under test. A 
pentode can also be evaluated in this 
manner by the addition of a screen-grid 
supply adequately bypassed at the tube 
screen-grid pin connection. Power-sup- 
ply ripple at the plate of the tube under 
test must be negligible compared to its 
hum and noise output. Extraordinary 
shielding of both the test socket and the 
associated operating circuit is required 
to minimize capacitances between heater 
leads and high-impedance connections. 

The test-circuit components are de- 
termined by the tube type being tested 
and the type of hum to be controlled. 
Heater-cathode hum can be eliminated 
from the measurement by closing §:. 
The circuit can also be made more or 
less sensitive to heater-grid hum by in- 
creasing or decreasing the grid resistance 
Re. No circuit changes affect the com- 
ponent of magnetic hum generated by 
the tube. 
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Application Guide 


for RCA Receiving Tubes 


In the Application Guide on the fol- 
lowing pages, RCA receiving tubes are 


| classified in two ways: (a) by function, 
and (b) by structure (diode, triode, etc.). 
| The functional classification covers 38 
| principal types of application, as listed 


below. 

Tube types are grouped by struc- 
ture under each classification; they are 
also keyed to indicate miniature, octal, 
nuvistor, and novar types. 

Triodes are designated as low-, me- 


| dium-, or high-mu types on the following 


basis: low, less than 10; medium, 10 or 


| more, but less than 50; high, 50 or more. 


| 


Where applicable, tubes are designated 
as sharp-, semiremote, or remote-cutoff on 
the basis of the ratio, in per cent, of the 
negative control-grid voltage to the 
screen-grid voltage (or, for triodes, the 
plate voltage) as given in the character- 
istics or typical operation values. These 
terms are defined as follows: sharp, less 
than 10 per cent; semiremote, 10 or more, 
but less than 20 per cent; remote, 20 per 
cent or more. 

For more complete data on these 
types, refer tothe TECHNICAL DATA 
FOR RCA RECEIVING TUBES start- 
ing on page 83. 


APPLICATIONS: 
1. Audio-Freqrency 13. Discriminators 26. Phase Inverters 
Amplifiers 14. Frequency Dividers 27. Phase Splitters 
2. Automatic Gain Control 15. FM Detectors 28. Radio-Frequency 
(AGC and AVC) Circuits 16, Gated Noise, AGC, and Amplifiers 
3. Burst Amplifiers Sync Amplifiers 29. Reactance Circuits 
4. Cathode-Drive RF Ampli- 17. Harmonic Generators 30. Rectifiers 
fiers (Grounded-Grid) 18. Horizontal-Deflection 31. Regulators 
5. Color Killers Circuits 32. Relay Control Circuits 
6. Color Matrixing Circuits 19. Intermediate-Frequency 33. Sync Amplifiers 
7. Complex-Wave Amplifiers 34. Sync Clippers 
Generators 20. Limiters 35. Syne Separators 
8. Converters . 21. Mixers—RF 36. Tuning Indicators 
9. Dampers 22. Mixer-Oscillators—RF 37. Vertical-Deflection 
10. Demodulators (Color TV) 23. Multivibrators Circuits 
11. Detectors 24, Noise Inverters 38. Video Amplifiers 
12. DC Restorers 25. Oscillators 


1. AUDIO-FREQUENCY 
AMPLIFIERS 


Voltage Amplifiers 


Medium-Mu Triode with Twin Diode 


e 6BF6 
o 6SR7 


e 12BF6 o 12SR7 


Medium-Mu Triode—Sharp-Cutoff Pentode 
© 7199+ 


Medium-Mu Twin Triode 


| © 536 e 7AU7 o 12SN7GTA 
© 6J6A e 9AU7 e 19J6 
o 6SN7GTB e 12AU7A 

, @ Miniature o Octal b Nuvistor 


High-Mu Triode 


0 12SF5 

igh-Mu Triode with Twin Diode 

e 3AV6 e 6CN7 o 12SQ7 

© 4AV6 0 6SQ7 0 12SQ7GT 

e6AT6 o 6SQ7GT e 14GT8 

e 6AV6 e 12AT6 e 18FY6 

e 6BNS e 12AV6 e18FY6A 
High-Mu Triode with Triple Diode 

esTs e6T8A e19T8 
High-Mu Twin Triode 

e 6EU7 Tt e 12AZ7 o 12SL7GT 

o 6SL7GT e 1ZAZ7A e 20EZ7 

e 1ZAX7 Tt e 12BZ7 e7025t 

e IZAX7AT 

> Novar + For high-fidelity equipment. 
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$j AS} RCA Receiving Tube Manual 


Sharp-Cutoff Pentode 


e 3DT6A* e 6DT6A* e5879Ft 
e 4DT6A* © 6GX6* © 7543t 
°e 5GX6* e 6HZ6* 


Remote-Cutoff Pentode with Diode 
e 12CR6 


Power Amplifiers 


Power Triode 


2A3 
Beam Power Tube 
© 5AQ5 o 6L6GCTt e25F5A 
e5CZ5 0 6V6 e34GD5 
o 5V6GT o6V6GTA e®34GD5A 
© 6AQ5A o6W6GT e35B5 
®6AS5 co 6Y6G e35C5 
e 6CM6 e 12AB5 o 35L6GT 
e6CUS e 12AQ05 °S50B5 
e6CZ5 e 12CA5 © 50C5 
o 6DG6GT e 12CU5/12C5 o SOFES 
e®6DS5 o 12L6GT o SOL6GT 
° 6GC5 o12V6GT © 6973t 
0 6FES o12W6CT o 7027At 
0 6L6 e25C5 0° 7408 t 
o 6L6GB ¢ 
Power Pentode 
e 6BQ5 e 8BQ5 e50FK5 
e 6EHS e 12EHS © 60FX5 
o 6F6 e 25EH5 © 7189+ 
© 6CK6 ® 35EH5S > 7868 t 
o 6K6GT e SOEHS 


2. AUTOMATIC GAIN CONTROL 
CIRCUITS (AGC & AVC) 


Diode—Sharp-Cutoff Pentode 


e6KL8 e 12KL8 
Diode—Remote-Cutoff Pentode 
© 6EQ7Z © 1Z2EQ7 e 20EQ7 
Twin Diode—Medium-Mu Triode 
© OBF6 e 12ZBF6 o12SR7 
o6SR7 
Twin Diode—High-Mu Triode 
e3AV6 0 6SQ7 o 12SQ7 
e©4AV6 oc 6SQ7GT o 12SQ7GT 
°e 6AT6 e 12AT6 e 18FY6 
e® 6AV6 e 1ZAV6 e18FY6A 
Medium-Mu Triode—Sharp-Cutoff Pentode 
© 5AN8 © 6BA8A e6CU8 
°5GH8 e 6BHS8 °e 6GH8 
e 6AN8A e 6CH8 °® 6GH8A 
© 6AZ8 
High-Mu Triode—Sharp-Cutoff Pentode 
e6AWS8A e 8AWS8A e8jJV8 
®6jJV8 


Sharp-Cutoff Twin Pentode 
e3BU8 °e4BU8 
e3GS8 e4GS8 


© 6BU8 
° 6HS8 


3. BURST AMPLIFIERS 


Medium-Mu Triode—Sharp-Cutoff Pentode 
eSEA8 e 6EA8 e 6GH8A 
e 5GH8 e 6CH8 


High-Mu Triode with Twin Diodes 
°© 6BN8 


4, CATHODE-DRIVE RF AMPLI- 
FIERS (GROUNDED-GRID) 


Medium-Mu Triode 


e 6BC4 
Medium-Mu Twin Triode 
e 4BC8 eSBK7A ®6BQ7A 
e®4BQO7A ®SBQO7A e6BS8 
e 4BS8 °® 6BC8 © 6BZ7 
© 4BZ7 °e6BK7A e6FW8 
High-Mu Triode 
b2CW4 e 6AB4 b> é6DS4 
> 2DS4 > O6CW4 
High-Mu Twin Triode 
e6DT38 e 12AZ7 e®12DT38 
e@12AT7Z e1ZAZ7A 


5. COLOR KILLERS 


Quadruple Diode 
e 6jJUs 


6. COLOR MATRIXING CIRCUITS 


Medium-Mu Twin Triode 
e 6CG7 © 6GU7 
e 6FQ7 e 8CG7 


e 8FQ7 
e12ZBH7A 


7. COMPLEX-WAVE GENERA. 
TORS 
High-Mu Twin Double-Plate Triode 
e 12FQ8 


Sharp-Cutoff Twin-Plate Tetrode—Diode 
®6FA7 


Sharp-Cutoff Three-Plate Tetrode—Diode 
e6KM8 


Three-Plate Tetrode—Medium-Mu Triode 
e 6FH8 


—_— rr 


@ Miniature oQctal pbNuvistor » Novar 
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8. CONVERTERS 


Twin Diode—Medium-Mu Triode 


Application Cae —————————— 


e 6BF6 e 1I2BF6 o 12SR7 
Medium-Mu Triode—Sharp-Cutoff Pentode o 6SR7 
e 
‘ pene E =e r a Twin Diode—High-Mu Triode 
ae sy aa ee ° 3AV6 © 6CN7 0 128Q7 
°5U8 © 6GH8A © 19X8 © 4AV6 0 6SQ7 o 12SQ7GT 
e 6AT6 o 6SQ7GT e14CT8 
High-Mu Twin Triode e 6AV6 e 12ZAT6 e 18FY6 
e6DT8 e 12ZAZ7 e12DT8 e 6oBNS e 1ZAV6 e18FY6A 
© 12AT7 ° 12AZ7A Triple Diode 
Sharp-Cutoff Pentode e 6BJ7 
ton) aeteue © 18CD es | Triple Diode—High-Mu Triode 
Pentagrid e5T8 e6T8A © 19T8 
e 6BAZ e 12BA7Z 0 12SA7G 2 
e 6BE6 ° 12BE6 e 18FX6 Quadruple Diode 
0 6SA7 0 12SA7 e18Fx6A | ° JUS 
0 6SATET Sharp-Cutoff Pentode 
° 3DT6A* © 5GX6* © 6GX6* 
9. DAMPERS e 4DT6A* e 6DT6A* e 6HZ6* 
Half-Wave (Diode) 12. DC RESTORERS 
0 6AU4GTA 0 6W4GT >» 17BS3 
0 6AX4GT o 12ZAX4GTA 0 17D4 Diode—Sharp-Cutoff Pentode 
0 6AX4GTB o 12AX4GTB 0 17DE4 ¢ SAM8 ¢ 6AM8A © 6AS8 
> 6AY3 > 12AY3 o 17DM4 e SAS8 
> 6BA3 > 12BS3 0 19AU4 ° 5 
> 6BH3 0 12D4 okt Cl Bene cee 
© 6BJ7 
> 6BS3 o 12DM4 GTA 
0 6CQ4 o L7AX4GT >» 22BH3 
co 6DA4 o 17AX4GTA o 22DE4 13. DISCRIMINATORS 
0 6DE4 > 17AY3 025AX4. | FM 
o 6DM4 > 17BH3 GT 
> 6DW4 Twin Diode 
e3AL5 ° 6AL5S e 1ZALS 
10. DEMODULATORS (COLOR TV) Twin Diode—High-Mu Triode 
e 6BNS e 14GT8 
Medium-Mu Twin Triode 
e 12BH7A Triple Diode—High-Mu Triode 
e5T8 e6T8A e19T8 
High-Mu Twin Triode 
e 12AZ7 e 12AZ7A Beam Tube 
e 3BN6 e 4BN6 e 6BN6 
Sharp-Cutoff Pentode 
° 6GY6 FM Quadrature-Grid 
Pentagrid Amplifier Sharp-Cutoff Pentode 
PE e 3DT6A* ° SGY6* ° 6GY6* 
e 4DT6A* e 6DT6A* e 6HZ6* 
11. DETECTORS © SGX6* * 66X6" 
Diode—Sharp-Cutoff Pentode npr hey © ABNG © 6BNG 
0 5AM8S e 6AM8A ° 6KL8 
e5AS8 e 6AS8 e 12KL8 Horizontal AFC 
Diode—Remote-Cutoff Pentode Twin Diode—High-Mu Triode 
© 6EQ7 e 12ZEQ7 e® 20EQ7 e 6BNS e 6CN7Z 
e@ 12CR6 
9 a8 14, FREQUENCY DIVIDERS 
Twin Diode “ 
e 3AL5 o 6H6 o 12H6 High-Mu Twin Double-Plate Triode 
° 6ALS ° 12ALS e 12FQ8 
e Miniature o Octal b> Nuvistor > Novar * Dual-control grids 


V7 


15. FM DETECTORS 


RCA Receiving Tube Mannal —— 


High-Mu Triode—Sharp-Cutoff Pentode 


(See 13. DISCRIMINATORS) ce : OR oh 
e 6GN8 ® SAWB8A e 1OHFS 
e 6HFS e 8GN8 e11KV8 
16. GATED NOISE, AGC, AND e 6JV8 
SYNC AMPLIFIERS Sharp-Cutoff Pentode 
High-Mu Triode—Sharp-Cu:off Pentode ‘ pats * SE NE hinlee 
°6KA8 °SKAs e 3CB5 o 6AB7 ® 6DE6 
e 3CB6 o 6AC7 © 6DK6 
Sharp-Cutoff Pentode e 3CF6 © 6AGS ® 6EJ7 
e 6G Y6* e 3DK6 ° 6AH6 © 6EW6 
‘ j e 3JC6 ®6AK5 ® 6HS6 
Pentagrid Amplifier e 3JD6" e 6AU6 © 6JC6 
e3BY6 ° 6BY6 [ e 6CS6 © 4AU6 °6AU6A e 6JD6" 
e 3CS6 e 4CB6 © 6BC5 e 12AU6 
e4EW6 e 6CB6 © 1IZAW6 
17. HARMONIC GENERATORS C a - Pp. ~ ee 
(See 7. COMPLEX-WAVE GENERATORS)| ° “J : : 
Sharp-Cutoff Pentode with Diode 
eS5AM8 e 6AM8A ®6KL8 
18. HORIZONTAL-DEFLECTION e SASS ° 6AS8 e12KL8 
CIRCUITS Semiremote-Cutoff Pentode 
: e 3BZ6 e 6EH7 e 6JH6 
Oscillators ° 4BZ6 ° 6GM6 ° 12BZ6 
Medium-Mu Triode—Sharp-Cutoff Pentode e 5GM6 e 6HR6 2 19HR6 
e5Gh8 °e 6GH8 °® 6GH8A e 6BZ6 
Medium-Mu Twin Triode Remote-Cutoff Pentode 
e 6CG7 © 8CG7 e12AU7 e 6BA6 e 12BA6 e18FW6 
e6FQ7 © 8FQ7 e 1I2ZBH7A o 6SK7 o 12SK7 e18FW6A 
o 6SN7GTB © 9AU7 o 12SN7- o 6SK7GT o 12SK7GT 
T7AU7 GTA 
7 Remote-Cutoff Pentode with Diode 
Amplifiers e 6EQ7 e 12EQ7 © 20EQ7 
Beam. Power Tube 20. LIMITERS 
o 6AUSGT 0 6GW6 o 17BQ6- 
o6AV5GA > 6JB6 GTB Beam Tube 
o6BG6A > 6JEG o17DQ6B e 3BN6 e 4BN6 ® 6BN6 
o 6BQ6GTB/ o 1ZAV5GA > 17GJ5S Sharp-Cutoff Pentode 
6CU6 o 12BQ6GTB/ > 17GT5S e 3AU6 ° 6GX6 e 12AU6 
co 6CD6GA o 12DQ6A > 17JB6 e 5GX6 e 6HZ6 e 19HS6 
o 6DN6 o 12DQ6B > 225G6 LOAN ° 6SH7 
0 6DQ5 >» 12GJ5 o 25AV5GA 
o 6DQ6B >» 12GT5 o 25BQ6- Sharp-Cutoff Pentode with Diode 
oc 6EX6 o 12GW6 GTB/25CU6 °e 60KL8 e 1Z2KL8 
» 6GJ5 > 12JB6 o 25CD6GB 
> 6GTS o 25DN6 21. MIXERS—RF 
Medium-Mu Twin Triode 
19. INTERMEDIATE-FREQUENCY | ¢5J6 © 12AV7 01936 
AMPLIFIERS ees 
: j High-Mu Triode 
Medium-Mu Triode—Sharp-Cutoff Tetrode > 2CW4 ° 6AB4 > 6Ccw4 
e5CQ8 © 6CQ8 
Medium-Mu Triode—Sharp-Cutoff Pentode 22. MIXER-OSCILLATORS—RF 
e SANS © 6AZ8 e6CU8 Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 6ANSA e 6BH8 °© 6CX8 e 5CL8A e 6CL8A e 6CQ8 
e6AU8A e 6CH8 e 8CX8 e 5CQ8 
e Miniature o Octal pNuvistor >» Novar * Approaches semiremote-cutoff characteristic; 
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used in first-if amplifier applications 


Medium-Mu Triode—Sharp-Cutoff Pentode 


eSATS e5U8 © 6FG7 

e508 e5x8 e6KE8 

esbLR8 © 6AT8A e6U8A 

°5CG8 e®6BRB8BA ®6xX8 

e SEAS © 6CG8A e 19EA8 

eSKE8 e6kAS8 0 19X8 
High-Mu Twin Triode 

®6DTs8 e 12ZAT7Z ®12DT8 
Triode-Hexode 

0 6K8 o12K8 


23. MULTIVIBRATORS 
Medium-Mu Triode—Sharp-Cutoff Pentode 


eSGH8 © 6GHS e 6GH8A 
Medium-Mu Twin Triode 
© 6CG7 e7AU7 o 12SN7- 
e©6CGU7 e9AUT7 GTA 
o 6SN7GTB e12AU7A 
High-Mu Twin Triode 
e12AX7 e L2AX7A 


24. NOISE INVERTERS 


High-Mu Triode—Sharp-Cutoff Pentode 
© 6KA8 ®8KA8 


Sharp-Cutoff Pentode 
e 6G Y6* 


25. OSCILLATORS 
Radio Frequencvy—UHF 
Medium-Mu Triode 


0 2AF4B e3AF4A © 6AF4A 
b2DV4 e3DZ4 >bO6DV4 
e 2DZ4 © 6AF4 °®6DZ4 
Radio Frequencv—VHF 
Medium-Mu Twin Triode 
0e5J6 e@ 12ZAV7Z © 19J6 
© 6J6A 
High-Mu Triode 
e 6AB4 


Power Triode 
e 6C4. (Class C) 


Low Frequency, Sweep Type 
Medium-Mu Triode—Shar»-Cutoff Pentode 


© SANS © OBASA e©6CU8 
6 6GANBA ° 6OBH8 e 6CX8 
© 6AU8A e 6CH8 © 8CX8 
© 6AZ8 


High Mu Triode with Twin Diode 


°e 6BNS8 © 6CN7 
High-Mu Triode—Sharp-Cutoff Pentode 
e©6AWS8A eSAWSA 


Application Guide - 


High-Mu Twin Triode 
e 1LZAX7 e@ LzAXT7TA 


26. PHASE INVERTFRS 


Medium-Mu Triode—High-Mu Triode 
e lL2DW7 


Medium-Mu Twin Triode 


e 6CG7 e7AU7 o 12SN7- 
e6GU7 e 9AUT7 GTA 
o 6SN7GTB e@12AU7A 


HighMu Triode—Sharp-Cutoff Pentode 


© 6AW8BA e6Hrs e8GN8 
e 6EBS8 e3AWBA °e 1OHF8 
© 6GN8 e 8EB8 
High-Mu Twin Triode 
o 6SC7 e L2ZAX7A o 12SL7GT 
o 6SL7GT o 12SC7 e7u25 
e 1LZAX7 


27. PHASE SPLITTERS 
Medium-Mu Triode—Sharp-Cutoff Tetrode 


© 5CQ8 © 6CQ8 
Medium-Mu Triode—Sharp-Cutoff Pentode 
eSAN8 © 6BAS8A © 6CU8 
° 6ANS e 6CH8 ©7199 
© 6AZ8 


High-Mu Triode—Sharp-Cutoff Pentode 
© 6AW8A e SAWS8A 


28. RADIO-FREQUENCY 
AMPLIFIERS 
Medium-Mu Triode 


e 2BN4A e 6BC4 
e3BN4A 


Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 5CQ8 © 6CO8 


Medium-Mu Twin Triode 


e6RN4A 


e 4BC8 @5J6 e 6BZ7 
e4BQO7A e 6BCS e6oFWS8 
e4BS8 e 6BK7B °©6J6A 
e4BZ7 e6BO7A e 12AV7Z 
eSBK7A e 6BS8 e 19j6 
© SBQ7A 
High-Mu Triode 
>2CW4 e 6AB4 © 6FH5S 
>b2DS4 >6CW4 © 6FQ5A 
e 2FHS >b6DS4 °®6CK5 
e3GK5 ® 6ERS bDIsCW4 
High-Mu Twin Triode 
© 6DT38 e 12ZAZ7A e12DT8 
e 12AZ7 


© Uctal 


e Miniature 


b> Nuvistor 
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Power Triode 
© 6C4. (Class C) 


Sharp-Cutoff Tetrode 


e® 2CY5 e6cys © 6FV6 
e3CY5 
Sharp-Cutoff Pentode 
e 3AU6 e 6AK5 ® 6DE6 
e3BC5 © 6AU6A o 6SH7 
® 3CB6 ®6BC5 o 6SJ7 
e3CF6 e 6BH6 © 12AU6 
© 4AU6 e 6CB6 © 12ZAW6 
e 4CB6 e 6CB6A o 12SH7 
o 6AB7 © 6CF6 o 12SJ7 
0 6AC7 e® 6DC6 e 18GD6A 
e6AG5 
Sharp-Cutoff Pentode with Diode 
e6KL8 e 1Z2KL8 
Semiremote-Cutoff Pentode 
o 6SG7 o 12SG7 
Remote-Cutoff Pentode 
e 3BA6 o 6SK7GT o12SK7GT 
e 6BA6 e 1ZBA6 e 18FW6 
°® 6BJ6 o 12SK7 elSFW6A 
o 6SK7 


Remote-Cutoff Pentode with Diode 
® 6EQ7 e 1ZEQ7 e 20EQ7 


29. REACTANCE CIRCUITS 
Medium-Mu Triode—Sharp-Cutoff Pentode 
e SANS © 6AZ8 e 6CH8 


e 6ANS8A © 6BA8A e 6CUS 


High-Mu Triode with Twin Diodes 
2 6CN7 


High-Mu Triode—Sharp-Cutoff Pentode 
© 6AWS8A e 8AWS8A 


30. RECTIFIERS 


Power-Supply Types— Vacuum 
Half-Wave (Diode) 


e35W4 e 36AM3A e 5S0DC4 
0 35Z5GT e 36AM3B 

Full-Wave (Twin Diode) 
o3DG4 o5V3A 0 5Z4 
o 5SAS4A o 5VG4 o 6AX5GT 
>» 5BC3 o5V4GA © 6CA4 
o5DJ4 o5XG4 © 6X4 
0 5U4G o SY3GT 0 6X5GT 
0 5U4GB 0 SY4GT e 12X4 


RCA Receiving Tube Manual 


High-Voltage Types (For rf-rectifier or 
pulsed low-current applications)— Vacuum 


Half-Wave (Diode) 


o IB3GT o 1K3 e3A2 
o 1G3GT/ elVv2 0 3A3 

1B3GT e1X2B o 3B2 
o1lj3 


31. REGULATORS 


High-Voltage, Low Current 


Sharp-Cutoff Beam Triode 
o 6BK4 


32. RELAY CONTROL CIRCUITS 


Medium-Mu Twin Triode 
e12FV7 


High-Mu Twin Triode 
© 6EV7 


33. SYNC AMPLIFIERS 


Medium-Mu Triode—Sharp-Cutoff Pentode 


e 6AU8A e 6CX8 e8Cx8 
© 6AZ8 
Medium-Mu Twin Triode 
e 6CG7 e7AU7 e1ZAU7A 


High-Mu Triode with Twin Diode 
e 6CN7 


High-Mu Triode—Sharp-Cutoff Pentode 


© 6AWS8A e8AWS8A e8jJV8 
© 6jJV8 

High-Mu Twin Triode 
e 12BZ7 


34. SYNC CLIPPERS 


Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 5CQ8 © 6CQ8 


Medium-Mu Triode—Sharp-Cutoff Pentode 


°5AN8 © 6AZ8 ° 6CX8 
° 6AN8A ° 6CH8 ¢8CX8 
° 6AU8A © 6CU8 


High-Mu Triode—Sharp-Cutoff Pentode 


e 6AW8A © 6jJV8 e 8GNS 
e 6EBS e8AWS8A e38jJvs 
© 6GWws e SEBS e 1OHFS 
e 6HFS 

High-Mu Twin Triode 
e 12BZ7 


pe 


e Miniature o Octal 
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Sharp-Cutoff Twin Pentode 


®3BU8 e4BU8 ® 6BU8 

e3GS8 e4GS8 ® 6HS8 
Pentagrid Amplifier 

e3BY6 ® 6BY6 ® 6CS6 

e® 3CS6 


35. SYNC SEPARATORS 
Medium-Mu Triode—Sharp-Cutoff Tetrode 


© 5CQ8 e 6CQ8 

Medium-Mu Triode—Sharp-Cutoff Pentode 
© 5AN8 e 6AZ8& e 6GH8 
e 5GH8 e 6CH8 © 6GH8A 
e® 6AN8A e6CU8 e &8CX8 
© 6AU8A e 6CX8 

Medium-Mu Twin Triode 
e 6CG7 e7AU7 e12AU7A 


High-Mu Triode with Twin Diode 
e 6CN7 


High-Mu Triode—Sharp-Cutoff Pentode 


® 6AWS8A e 6KAS8 e38jJV8 
® OEBS8 e6KVS8 ® 8KA8 
® 6GNS e SAW8A e 1OHFS 
e 6HFS e 8EBS8 ellKV8 
e6jJV8 ® 8GNS 
High-Mu Twin Triocde 
e 12BZ7 
Sharp-Cutoff Twin Pentode 
e3BU8 e4BU8 ® 6BU8 
e® 3GS8 e 4GS8 e 6HS8 
Pentagrid Amplifier 
e 3BY6 e 6OBY6 e 6CS6 
e 3CS6 


36. TUNING INDICATORS 


Indicator with Triode Unit 
6E5 6U5 


Twin Indicator Units 
o 6AF6G 


Application Guide 


Medium-Mu Dual Triode 


°e 6CM7 e 6CS7 e 8CM7 


High-Mu Triode—Low-Mu Triode 


° 6CY7 > 6GF7 > 1OGK7 
© 6DR7 o 6GL7 o 13EM7Z 
© 6EKA7 e LODR7Z > 13FD7 
o 6EM7 o LOEM7Z > 13GF7 
> 6FD7 


High-Mu Triode—Beam Power Tube 
> ISKYS 


Amplifiers 


Low-Mu Triode 
e 12B4A 


Medium-Mu Triode 
© 6S4A 


Beam Power Tube 


e5AQ05 e 6AQ05A °©6EMS 
© 5CZ5 e 6CM6 e SRS 
o5V6GT e 6CZS 


Power Pentode 
o 6K6GT 


38. VIDEO AMPLIFIERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 


e 5AN8 e 6BA8A e6CU8 
e 6AN8A e 6BH8 e 6CX8 
e 6AU8A °® 6CHS e 8CX38 
© 6AZ8 


High-Mu Triode—Sharp-Cutoff Pentode 


e 6AW8A °©6JV8 e 8GN8 
e 6EB3 °e 6KV8 e 8JV8 
e 6GNS8 ©® 8AWSA e 1OHFS8 
e 6HFS8 e 8EB8 e11KV3 


Sharp-Cutoff Pentode 
e1ZBY7A 


Sharp-Cutoff Pentode with Diode 


37. VERTICAL-DEFLECTION ace. a aT aad 
CIRCUITS 
; : : B P Tub 
Oscillators and Amplifiers (Combined) OAR os nat 
Medium-Mu Triode—Low-Mu Triode 
e 6DE7 e 1ODE7 e 13DE7 Power Pentode 
2 6EW7 o 6AG7T ® 6CL6 e®6GK6 
® Miniature o Octal > Nuvistor > Novar 


For information on picture tubes, refer to the RCA PICTURE TUBE CHAR- 
ACTERISTICS CHART at the end of the TECHNICAL DATA section. 
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1—Glass Envelope 
2—Internal Shield 

3—Plate 

4—Grid No. 3 (Suppressor) 
5—Grid No. 2 (Screen} 
6—Grid No. 1 (Control Grid) 
7—Cathode 

8—Heater 

9—Exhaust Tip 
10— Getter 
11—Spacer Shield Header 
12—Insulating Spacer 
13—Spacer Shield 
14—Inter-Pin Shield 
15—Glass Button-Stem Seal 
16—Lead Wire 
17—Base Pin 


18—Glass-to-Metal Seal 


Structure of a Miniature Tube 


Technical Data 


for RCA Tube Types 


This section contains technical descriptions of RCA tubes used in standard 
broadcast, FM, and television receivers, in audio amplifiers, and in many other 
diverse applications. It includes data on current types, as well as information on 
those RCA discontinued types in which there may still be some interest. Unless 
otherwise specified, the ratings given are based on the Design Center system. Infor- 
mation on picture tubes is shown at the end of this section. 

In choosing tube types for the design of new electronic equipment, the designer 
should refer to the APPLICATION GUIDE FOR RCA RECEIVING TUBES 


on pages 75 to 81. 


Tube types are listed in this section according to the numerical-alphabetical- 
numerical sequence of their type designations. For Key: Basing Diagrams, see 


inside back cover. 


DIODE 


Miniature type used as detector tube in 
portable FM receivers and in portable high- 
frequency measuring equipment. Outline 7B, 
OUTLINES SECTION. Tube requires minia- 
ture seven-contact socket. Heater volts (ac/ 
dc), 1.4; amperes, 0.15. Maximum ratings for 
half-wave rectifier service: peak inverse plate 
volts, 330 maz; peak plate ma, 5 max; dc out- 
put ma., 0.5 max; peak heater-cathode volts, 
140 max. This type is used principally for re- 
newal purposes, 


REMOTE-CUTOFF PENTODE 


Glass type used in battery-operated re- 
ceivers as rf or if amplifier. This type is similar 
electrically to type 1D5-GP. Outline 24B, OUT- 
LINES SECTION. Tube requires four-contact 
socket. Filament volts (dc), 2.0; amperes, 0.06. 
Type 1A4-P is a DISCONTINUED type listed 
for reference only. 


POWER PENTODE 


Glass octal type used in output stage of bat- 
tery-operated receivers. Outline 14C, OUT- 
LINES SECTION. This type may be supplied 
with pin No.1 omitted. Tube requires octal socket 
and may be mounted in any position. For filament 
considerations, refer to type 1U4. Filament volts 
(dc), 1.4; amperes, 0.05. Typical operation as 
class Ai amplifier: plate and grid-No.2 volts, 90 
(110 maz); grid-No.1 volts, -4.5; peak af grid- 


TA3 


1A4P 


IASGT 


No.1 volts, 4.5; plate ma., 4.0; grid-No.2 ma., 1.1; plate resistance (approx.), 0.8 megohm; transcon- 
ductance, 850 umhos; load resistance, 25000 ohms; power output, 116 milliwatts. Type 1A5-GT is used 
principally for renewal purposes. 
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PENTAGRID CONVERTER 


Glass type used in battery-operated re- 
ceivers. This type is identical electrically with 
1A6 type 1D7-G, except for interelectrode capaci- 
tances. Outline 24B, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(dc), 2.0; amperes, 0.06. Type 1A6 isa DISCON- 
TINUED type listed for reference only. 


PENTAGRID CONVERTER 


Glass octal type used in superheterodyne 
circuits having battery power supplies. Outline 
15A, OUTLINES SECTION. Tube requires oc- 

] A7GT tal socket and may be mounted in any position. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as converter: plate and grid-No.2 volts, 
90 (110 maz) ; grids-No.3-and-No.5 supply volts, 
110 maz; grids-No.3-and-No.5 volts, 45 (60 maz) ; 
grid-No.4 volts, 0; grid-No.1 resistor, 0.2 meg- 


ohm; plate resistance (approx.), 0.6 megohm; plate ma., 0.6; grids-No.3-and-No.5 ma., 0.7; grid-No.2 
ma., 1.2; grid-No.1 ma., 0.035; total cathode ma., 2.5 (4 max); conversion transconductance, 250 


wmhos. This type is used principally for renewal purposes. 


POWER PENTODE 


Subminiature type used in output stage of 
small, compact, battery-operated receivers for 
the standard AM broadcast band. Maximum 

1AC5 dimensions: over-all length, 1.75 inches; seated 
height, 1.5 inches; diameter, 0.4 inch. Tube re- 
quires subminiature eight-contact socket. Fila- 
ment volts (de), 1.25; amperes, 0.04. Filament 
voltage should never exceed 1.6 volts. Typical 
operation as Class Ai amplifier: plate and grid- 


No.2 volts, 67.5 maz; grid-No.1 volts, -4.5; peak af grid-No.1 volts, 4.5; zero-signal plate ma., 2; zero- 
signal grid-No.2 ma., 0.4; cathode ma., 4 maz; plate resistance, 0.15 megohm; transconductance,750 
umhos; load resistance, 25000 ohms; total harmonic distortion, 10 per cent; maximum-signal power out- 


put, 50 milliwatts. This is a DISCONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Duodecar type used to supply 

] AD2 power to the anode of the picture tube 
in television receivers. Outline 16A, 

OUTLINES SECTION. Tube re- 

quires duodecar twelve-contact socket F,1S 


F 


and may be mounted in any position. Socket terminals 4 and 10 may be used as 
tie points for components at or near filament potential. Filament volts (ac/dc), 


1.25; amperes, 0.2. 
PULSED RECTIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PEAK INVERSE PLATE VOLTAGE#.........6+.cceececes axe la/ehelavale ‘alors arsietevere 26000®maz 
PHAK PLATE CURRENT sicw cisiaactofoseiaicketcinte nieiolele\.e)4/a/cucreleie/eteieialslersfelerel<icrefstatere 50 maz 
AVERAGE PLATE CURRENT. .......+.+0ee% SAGNONOGS ajeleie ale(eiatatelclavatelniavalate 0.5 maz 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma....... eisisinisreless ojeisisleiae oie ter ee 225 


volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 


625-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® The de component must not exceed 22000 volts. 
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Technical Data 


SHARP-CUTOFF PENTODE 


Subminiature type used as rf or if amplifier 
{n stages not controlled by ave in small, com- 
pact, battery-operated receivers for the stand- 
ard AM broadcast band. Maximum dimensions: ] AD 5 
over-all length, 1.75 inches; seated height, 1.5 
inches; diameter, 0.4 inch. Tube requires sub- 
miniature eight-contact socket. Filament volts 
(de), 1.25; amperes, 0.04. Filament voltage 
should never exceed 1.6 volts. Characteristics 
as class Ai amplifier: plate and grid-No.2 volts, 67.5 maz; grid-No.1 volts, 0; plate resistance, 0.7 meg- 
ohm; transconductance, 735 »mhos; total cathode ma., 4 maz; plate ma., 1.85; grid-No.2 ma., 0.75. This 
is a DISCONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used as rectifier of high- 
voltage pulses produced in the scanning systems 
of television receivers. Outline 9A, OUTLINES 
SECTION. Tube requires miniature nine-con- 
tact socket. Socket terminals 3 and 7 may be ] AX2 
connected to the filament, or used as tie points 
forthe filament-dropping resistor; otherwisethey 
should not be used. Filament volts (ac), 1.4; 
amperes, 0.65. Maximum ratings as pulsed rec- 
tifier in 525-line, 30-frame system: peak inverse plate volts (absolute maximum), 25000 max (de 20000 
max); peak plate ma., 11 maz; average plate ma., 1 maz. For filament and high-voltage considerations, 
refer to type 1B3-GT. Type 1A X2 is used principally for renewal purposes. 


Se yal HALF-WAVE VACUUM RECTIFIER 
4) nS) ote: 
uc fe Glass octaltypeused in high-voltage, 
@) (6) low-current applications such as the IB3GT 


rectifier in a high-voltage, rf-operated 
f RAD: power supply or as a rectifier of high- 
voltage pulses produced in television 


uc tc scanning systems. 
FILAMENT VOLTAGE (AC/DC)... 2... cc cc ccc c cece cccccccesccccsecseseses 1.25* volts 
ILAMDNT CURRENT). « s.)o)c0 cc eich eateb cnsketaata tele ollctsleiintslejeleleiisisiefei« e)s\'se's 0.2 ampere 
Direct INTERELECTRODE CAPACITANCE (Approx.): 
Plate to Filament and Internal Shield. ...........-0 esse eeeeeeeeeeeee 1.3 pf 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 
PULSED RECTIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


IPRAK INVERSE ELCATH VOLTAGH Shae ijats sis sisicle -1= eis [ois ie sisicle elelaieicis «ie +'s/sinicivle 26000°mazx volts 
PEAK PLATE CURRENT........ Sr aid eciet coe catereraisiele wheter sates telate Mista eceubuezeus ie 50 max ma 
AVERAGE PLATH CURRENT..........- Avelatetere aistatetarete craters Rratete’ chsteeratere ot / 476 A 0.5 maz ma 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma.........sseeeeevece AAgHaeS 100 volts 


RADIO-FREQUENCY RECTIFIER 
Maximum Ratings, (Design-Mazimum Values): 


PBAK INVERSH PLATH VOLTAGE .... 222.2220 cc cc sc ce sc esstevecesines --e- 83000 maz volts 
PDAKIPLATH CORRENT@ 2)... <.a.c1s «le eles o'e olel elo, aloleisisie's|e/ale efaleteeleteterseselets tse 35 max ma 
AVERAGHYPLATH CURRENT: sie cits oi cvetcrteisteis oleis ckefajieie) olafo-clelstaletalelais setae sxelels,« 1.1 maz ma 
FREQUENCY RANGE OF SUPPLY VOLTAGE. .......--. ese e cece ee ee cece ceces 1.5 to 100 Ke 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® The dc component must not exceed 22000 volts. 


INSTALLATION AND APPLICATION 


Type 1B3-GT requires an octal socket and may be mounted in any position. 
Plate connection is cap at top of bulb. Socket terminals 1, 3, 4, 5, 6, and 8 may be 
connected to socket terminal 7 or to a corona shield which is connected to socket 
terminal 7. Socket terminals 4 and 6 may be used as tie points for components at 
or near filament potential. This type may be supplied with pins 1, 4, and/or 6 
omitted. Outline 15D, OUTLINES SECTION. 
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The high voltages at which the 1B3-GT is operated are very dangerous. Great 
care should be taken to prevent coming in contact with these high voltages. In 
those circuits where the filament circuit is not grounded, the filament circuit oper- 
ates at dc potentials which can cause fatal shock. Extreme precautions must be 
taken when the filament voltage is measured. These precautions must include safe- 
guards which definitely eliminate all hazards to personnel. The filament transformer, 
whether it is of the iron-core or the air-core type, must be sufficiently insulated. 

The voltages employed in some television receivers and other high-voltage 
equipment may be sufficiently high to cause high-voltage rectifier tubes such as the 
1B3-GT to produce soft X-rays which can constitute a health hazard unless the 
tubes are adequately shielded. Relatively simple shielding should prove adequate, 
but the need for this precaution should be considered. 


SHARP-CUTOFF PENTODE s & Se 
Glass type used as rf amplifier or detector 2V7 (3) 
in battery-operated receivers. Outline24B, OUT- 
1B4P LINES SECTION. Tube requires four-contact 


socket. For typical operating conditions and 
maximum ratings as a class A: amplifier, refer 

to type 1E5-GP. Filament volts (dc), 2.0; am- sae Y 
peres, 0.06. Type 1B4-P is a DISCONTINUED ts 

type listed for reference only. 


TWIN DIODE —MEDIUM-MU TRIODE Poe Po 


Glass type used as combined detector, am- 

plifier, and ave tube in battery-operated re- 

] B 5 / 2 5 S ceivers. Maximum dimensions: over-all length, 
4-8/16 inches; seated height, 3-9/16 inches; di- ®T@) (S)or 
ameter, 1-9/16 inches. Tube requires six-contact 
socket. Filament volts (dc), 2.0; amperes, 0.06. oN 
Typical operation as class Ai amplifier: plate (1) (6) 
volts, 185 maz; grid volts, -8; plate ma., 0.8; F Ma 
plate resistance, 35000 ohms; amplification fac- 

tor, 20; transconductance, 575 umhos. This is a DISCONTINUED type listed for reference only. 


PENTAGRID CONVERTER 


Glass octal type used in superheterodyne cir- 

cuits having battery power supply. Outline 15A, 

1 B7GT OUTLINES SECTION. Filament volts (dc), 
1.4; amperes, 0.1. This is a DISCONTINUED 

type listed for reference only. The 1B7-GT may 

be replaced by the 1A7-GT if circuit adjust- 

ment is made for lower filament current of 


type 1A7-GT. 
POWER PENTODE uit 
re Glass octal type used in output stage of (4) (5) 
battery-operated receivers. Outline 14C, OUT- * > 
LINES SECTION. This type may be supplied °() 
1C5 GT with pin No.1 omitted. Tube requires octal 


socket. Filament volts (dc), 1.4; amperes, 0.1. 
Typical operation as class A1 amplifier: plate BONS ON, 7) 63 
and grid-No.2 volts, 90 (110 maz); grid-No.1 
volts, -7.5; peak af grid-No.1 volts, 7.5; plate NC NC 
ma., 7.8; grid-No.2 ma., 3.5; plate resistance 
(approx.), 115000 ohms; transconductance, 1550 umhos; load resistance, 8000 ohms; power output, 
240 milliwatts. Type 1C5-GT is used principally for renewa] purposes. 


PENTAGRID CONVERTER 


Glass type used in battery-operated re- 
ceivers. Similar electrically to type 1C7-G ex- 
1 C6 cept forinterelectrode capacitances. Outline 24B, 
OUTLINES SECTION. Tube requires six-con- 
tact socket. Filament volts (dc), 2.0; amperes, 
0.12. Type 1C6 is a DISCONTINUED type 
listed for reference only. 
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grid-No.1 (oscillator-grid) resistor, 50000 ohms; plate ma., 1.5; grids-No.3-and-No.5 ma., 2; grid-No.2 


Technical Data 


PENTAGRID CONVERTER 


Glass octal type used in battery-operated 
receivers. Outline 23, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc), 
2.0; amperes, 0.12. Typical operation as conver- 
ter: plate volts, 180 maz; grids-No.3-and-No.5 
(screen-grid) volts, 67.5 maz; grid-No.2 (anode- 
grid) supply volts, 180 (applied through 20000- 
ohm dropping resistor bypassed by 0.01-nf 
capacitor); grid-No.4 (control-grid) volts, —3; 


1c7G 


ma., 4; grid-No.1 ma., 0.2. This is a DISCONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE 


Glass octal type used in battery-operated 
receivers as rf or if amplifier. Outline 23, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.06. Typical 
operation as class Ai amplifier: plate volts, 180 
max; grid-No.2 (screen-grid) volts, 67.5 maz; 
grid-No.1 volts, -3 min; plate ma., 2.3; grid-No.2 
ma., 0.8; plate resistance (approx.), 1.0 megohm; 
transconductance, 750 »mhos; transconductance 
at bias of -15 volts, 15 umhos. This is a DIS- 
CONTINUED type listed for reference only. 


REMOTE-CUTOFF TETRODE 


Glass octal type used in battery-operated 
receivers as rf or if amplifier. Outline 23, OUT- 
LINES SECTION. Filament volts (dc), 2.0; 
amperes, 0.06. This isa DISCONTINUED type 
listed for reference only. It is similar electrically 
to type 1D5-GP. 


PENTAGRID CONVERTER 


Glass octal type used in battery-operated 
receivers. Outline 23, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc), 
2.0; amperes, 0.06. Typical operation as conver- 
ter: plate volts, grids-No.3-and-No.5 volts, grid- 
No.2 supply volts, grid-No.4 volts, and grid-No.1 
resistor are same as for type 1C7-G; plate ma., 
1.3; grids-No.3-and-No.5 ma., 2.4; grid-No.2 
ma., 2.3; grid-No.1 ma., 0.2. This is a DISCON- 
TINUED type listed for reference only. 


DIODE—TRIODE—POWER PENTODE 


Glass octal type used in compact battery- 
operated receivers. Diode unit is used as detector 
or ave tube, triode as first audio amplifier, and 
pentode as power output tube. Outline 15A, 
OUTLINES SECTION. Tube requires octal 
socket. Filament volts (dc), 1.4; amperes, 0.1. 
Typical operation of pentode unit as class Ai am- 
plifier: plate and grid-No.2 volts, 90 (110 maz); 
grid-No.1 volts, -9; plate ma., 5; grid-No.2 ma., 


ID5GP 


ID5GT 


1D7G 


ID8GT 


1; transconductance, 925 pmhos; load resistance, 12000 ohms; total harmonic distortion, 10 per cent: 
power output, 200 milliwatts. Characteristics of triode unit as class Ai amplifier: plate volts, 90 (110 
maz); grid volts, 0; amplification factor, 25; plate resistance (approx.), 43500 ohms; transconductance, 
575 wmhos; plate ma., 1.1. This is a DISCONTINUED type listed for reference only. 
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DIODE— 
SEMIREMOTE-CUTOFF PENTODE 


Miniature type used in battery-operated 
portable radio receivers as combined AM de- 
tector and af voltage amplifier. Outline 7B, 
OUTLINES SECTION. Tube requires minia- 
ture seven-contact socket and may be mounted 
in any position. Filament volts (dc), 1.4; am- 
peres, 0.05. Characteristics of pentode unit as 
class Ai amplifier: plate and grid-No.2 (screen- 
grid) volts, 67.5 (90 maz); grid-No.1 volts, 0; 


plate resistance (approx.), 0.6 megohm; transconductance, 630 umhos; plate ma., 2.1; grid-No.2 ma., 
0.55. Maximum diode rating: plate ma., 0.25 max. This type is used principally for renewal purposes. 


20000 ohms; grid-No.3 volts, 0; grid-No.1 resistor, 0.1 megohm; plate resistance (approx.), 0.4 megohm 


1E5GP 


1E7GT 


1E8 


SHARP-CUTOFF PENTODE 


Glass octal type used as rf amplifier or de- 
tector in battery-operated receivers. Outline 23, 
OUTLINES SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.06. 
Characteristics as class A; amplifier: plate volts, 
180 max; grid-No.2 volts, 67.5 maz; grid-No.1 
volts ,-8; plate ma., 1.7; grid-No.2 ma., 0.6; 
plateresistance, 1.5 megohms; transconductance, 
650 umhos. This is a DISCONTINUED type 
listed for reference only. 


TWIN POWER PENTODE 


Glass octal type used in push-pull output 
stage of battery-operated receivers. Outline 14C, 
OUTLINES SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.24. 
Typical operation as push-pull class Ai ampli- 
fier: plate and grid-No.2 volts, 135 maz; grid- 
No.1 volts, -7.5; plate ma., 10.5; grid-No.2 ma., 
8.5; output watts, 0.575. This is a DISCON- 
TINUED type listed for reference only. 


PENTAGRID CONVERTER 


Subminiature type used in small, compact, 
battery-operated receivers for the standard AM 
broadcast band. Maximum dimensions: over-all 
length, 1.75 inches; seated height, 1.5 inches; 
diameter, 0.4 inch. Tube requires subminiature 
eight-contact socket. Filament volts (de), 1.25; 
amperes, 0.04. Typical operation as converter: 
plate volts and grids-No.2-and-No.4 supply 
volts, 67.5 max; grids-No.2-and-No.4 resistor, 


conversion transconductance, 150 ymhos; total cathode ma., 2.5 (4 max); plate ma., 1; grids-No.2-and- 
No.4 ma., 1.5; grid-No.1 ya., 70. This is a DISCONTINUED type listed for reference only. 
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1F4 


1F5G 


POWER PENTODE 


Glass type used in output stage of battery- 
operated receivers. Outline 27, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes, 0.12. Type 
1F4 is similar electrically to type 1F5-G. Type 
1F4 is a DISCONTINUED type listed for ref- 
erence only. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.12. Typi- 
cal operation as class A; amplifier: plate and 
grid-No.2 (screen-grid) volts, 135 (180 maz) ; grid- 
No.1 volts, —4.5; plate ma., 8; grid-No.2 ma., 
2.4; cathode resistor, 482 ohms; output watts, 
0.31. This is a DISCONTINUED type listed 
for reference only. 


“Le Pp tc 
Lc 
B&G) (6) 
ON 
CVF ©) 
eC EC 


Technical Data 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Glass type used as combined detector, am- 
plifier, and ave tube in battery-operated re- 
ceivers. Outline 23, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. Typical operation of 
pentode unit as class Ai amplifier: plate volts, 
180 maz; grid-No.2 (screen-grid) volts, 67.5 max; 
grid-No.1 volts, -1.5; plate ma., 2.2; grid-No.2 
ma., 0.7. This is a DISCONTINUED type 
listed for reference only. 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 
Glass octal type used as combined detector, 
amplifier, and ave tube in battery-operated re- 
ceivers. Outline 23, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (dc), 
2.0; amperes, 0.06. Similar electrically to type 
1F6 except for interelectrode capacitances. Type 


1F7G is a DISCONTINUED type listed for 
reference only. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used in high- 
voltage, low-current applications such 
as the rectifier in a high-voltage, rf-op- 
erated power supply or as a rectifier of 
high-voltage pulses produced in tele- 


1F6 


1F7G 


1G3GT/ 
1B3GT 


vision scanning systems. Outline 15B, OUTLINES SECTION. This type may be 
supplied with pins 1, 4, and/or 6 omitted. Tube requires octal socket and may be 
mounted in any position. Except for physical dimensions, this type is identical with 
glass octal type 1B3-GT. 


NC G 
Ee) 
Pp 
@ 
RADY 
NC NC 
G2 Gi 
@) 
TOA 
NC NC 


MEDIUM-MU TRIODE 


Glass octal type used in battery-operated 
receivers as detector or voltage amplifier. Out- 
line 14C, OUTLINES SECTION. Tube requires 
octal socket. Filament volts (dc), 1.4; amperes, 
0.05. Typical operation and characteristics as 
class Ai amplifier: plate volts, 90 (100 maz); 
grid volts, -6; plate ma., 2.3; plate resistance, 
10700 ohms; amplification factor, 8.8; trans- 
conductance, 825 umhos. This is a DISCON- 
TINUED type listed for reference only. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class Ai amplifier: plate and grid- 
No.2 (screen-grid) volts, 1385 maz; grid-No.1 
volts, -13.5; plate ma., 9.7; output watts, 0.55. 
This is a DISCONTINUED type listed for 
reference only. 


1G4GT 


1G5G 
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HIGH-MU TWIN POWER TRIODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 14C, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; amperes, 0.1. Typical 
operation as class B amplifier: plate volts, 90 
(110 maz); de grid volts, 0; peak af grid-to-grid 
volts, 48; effective grid-circuit impedance per 
unit, 2530 ohms; plate ma. (zero signal), 2, 
(maximum signal), 11; peak grid ma. per unit, 6; 
output watts (approx.), 0.35. This isa DISCON- 
TINUED type listed for reference only. 


MEDIUM-MU TRIODE 


Glass octal type used as detector or voltage 
amplifier in battery-operated receivers. Outline 
22, OUTLINES SECTION. Tube requires octal 
socket. Filament volts (dc), 2.0; amperes, 0.06. 
Typical operation as class A: amplifier: plate 
volts, 180 maz; grid volts, —-13.5; amplification 
factor, 9.3; plate resistance, 10300 ohms; trans- 
conductance, 900 umhos; plate ma., 3.1. Thisisa 
DISCONTINUED type listed for reference only. 


DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector 
and amplifier in battery-operated receivers. Out- 
line 15A, OUTLINES SECTION. Tube requires 
octal socket. Filament volts (dc), 1.4; amperes, 
0.05. Characteristics of triode unit as class Ai 
amplifier: plate volts, 90 (110 maz); grid volts, 
0; plate ma., 0.15; plate resistance (approx.), 
240000 ohms; amplification factor, 65; trans- 
conductance, 275 umhos. Diode is located at 
negative end of filament. This type is used prin- 
cipally for renewal purposes. 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube in battery-operated re- 
ceivers. Outline 22, OUTLINES SECTION, 
Tube requires octal socket. Filament volts (dc) 
2.0; amperes, 0.06. Type 1H6-G is similar elec- 
trically to type 1B5/25S. Type 1H6G is a 
DISCONTINUED type listed forreference only. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as a recti- 
fier of high-voltage pulses produced in 
the scanning systems of black-and- 


white television receivers. Outline 15D, 
OUTLINES SECTION. Except for 


NC G 
ONO 
*© 
BeOS 
NC NG 


physical dimensions, this type is identical with glass octal type 1K3. 
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1J5G 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.12. Typical 
operation as class A; amplifier: plate and grid- 
No.2(screen-grid) volts, 185 maz; grid-No.1 volts, 
-16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate 
resistance, 105000 ohms; load resistance, 13500 
ohms; output watts, 0.45. This is a DISCON- 
TINUED type listed for reference only. 


G2 Gt 
aS 
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Technical Data 


Gr2 GT} HIGH-MU TWIN POWER TRIODE 


PT Glass octal types used in output stage of 

T%; JL NG) } battery-operated receivers. Type 1J6-G, Out- 
line 22; type 1J6GT, Outline 14E, OUTLINES LJ6G 

SECTION. Tubes require octal socket. Fila- 


OI" ment volts (de), 2.0; amperes, 0.24. Typical LJ6GT 


operation as class B power amplifier: plate volts, 
(ay ¥ (8) 135 maz; peak plate ma. per plate, 50 maz; 
NC NC grid volts, 0; zero-signal plate ma. per plate, 
5; effective plate-to-plate load resistance, 10000 
ohms; average input watts, 0.17; output watts, 2.1. These are DISCONTINUED types listed for 
reference only. 


Le) HALF-WAVE VACUUM RECTIFIER 
Glass octal type used as a recti- 
@) or fier of high-voltage pulses produced in T K3 
CNR ere, the scanning systems of black-and- 
On5O white television receivers. Type 1K3 
requires an octal socket and may be 
mounted in any position. Plate connection is cap at top of bulb. Socket terminals 
1, 3, 4, 5, 6, and 8 may be connected to socket terminal 7 or to a corona shield 
which is connected to socket terminal 7. Socket terminals 4 and 6 may be used as 
tie points for components at or near filament potential. Outline 15B, OUTLINES 
SECTION. For high-voltage considerations, see type 1B3-GT. 


FILAMENT VOLTAGE (AC/DC)..... Bee cae Gia tara chacaieta abaiers ei etetehevsis Netsre« 1.25% volts 
FILAMENT CURRENT .......0c0 ccc ccescccsccecscesees ig totes. stelaieetmicie 0.2 ampere 
Dir&EctT INTERELECTRODE CAPACITANCE (Approx.): 

Plate to Filament and Internal Shield ........... Sra muattatel avetore anerel Ale ais:e 1.6 pf 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 


PULSED RECTIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazximum Values): 


PEAK INVERSE PLATE VOLTAGE* ..........s00-00e8 mite ieaipheisiss Se tssterase: a 26000 ® maz volts 
PEAK PLATE CURRENT. . i ..05.00s005 Biehstelcastys. sievese <i sceasioes mmusiie ovis eo custeanie:s 4 50 maz ma 
AVERAGE PLATE CURRENT ........... acta tabel hey eie acca state varatenctever 9! aise eaiiene sisi 0.5 maz ma 


Characteristics, Instantaneous Value: 

Tube Voltage Drop for plate current of 7 MA... .....seeeeeeeererececeee 225 volts 
*The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

© The dc component must not exceed 22000 volts. 


PENTAGRID CONVERTER 


Miniature type used in low-drain battery- 
operated receivers. Outline 7B, OUTLINES 
SECTION. Tube requires miniature seven-con- 
tact socket and may be mounted in any posi- ] L6 
tion. Filament volts (dc), 1.4; amperes, 0.05. 
Typical operation as converter: plate and grid- 
No.2 volts, 90 (110 maz); grids-No.3-and-No.5 
supply volts, 110 maz; grids-No.3-and-No.5 
volts, 45 (65 max); grid-No.4 volts, 0; grid-No.1 
resistor, 0.2 megohm; plate resistance (approx.), 0.65 megohm; plate ma., 0.5; grids-No.3-and-No.5 ma., 
0.6; grid-No.2 ma., 1.2; grid-No.1 ma., 0.035; total cathode ma., 2.35 (4 max); conversion transcon- 
ductance, 300 umhos. This type is used principally for renewal purposes. 


POWER PENTODE 


Glass lock-in type used in output stage of 
battery-operated receivers. Outline 183A, OUT- 
LINES SECTION. Tube requires lock-in socket. 1LA4 
Filament volts (dc), 1.4; amperes, 0.05. For 
electrical characteristics and typical operation, 
refer to glass-octal type 1A5-GT. Type1LA4isa 
DISCONTINUED typelisted for reference only. 
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PENTAGRID CONVERTER 


Glass lock-in type used in battery-operated 
receivers. Outline 183A, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
IL A6é (dc), 1.4; amperes, 0.05. Typical operation as 
converter is the same as for type 1A7-GT ex- 
cept that grid-No.2 voltsis 65 maz, total cathode 
ma. is 4.0 maz, plate resistance is 0.75 megohm, 
and conversion transconductance for a grid-No.4 
bias of -3 volts is 10 pmhos. This type is used 
principally for renewal purposes. 


POWER PENTODE 


Glass lock-in type used in output stage of 
battery-operated receivers. Outline 13A, OUT- 
] LB4 LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. For elec- 
trical characteristics, refer to pentode unit of 
glass-octal type 1D8-GT. Type 1LB4 is used 
principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in battery-operated receivers. Outline13A,OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 

ILC 5 operation as class Ai amplifier: plate volts, 90 
(110 maz) ; grid-No.2 (screen-grid) volts, 45 maz; 
grid-No.1 volts, 0; plate resistance (approx.), 
greater than 1 megohm; transconductance, 775 
umhos; plate ma., 1.15; grid-No.2 ma., 0.3. This 
isa DISCONTINUED type listed for reference 
only. 


PENTAGRID CONVERTER 


Glass lock-in type used in battery-operated 

receivers. Outline 13A, OUTLINES SECTION. 

Tube requires lock-in socket. Filament volts 

(de), 1.4; amperes, 0.05. Typical operation as 

] LC 6 converter: plate volts, 90 (110 maz); grids-No.3- 
and-No.5 volts, 35 (45 maz) ; grid-No.2 volts, 45; 

grid-No.1 volts, 0; plate resistance, 0.65 meg- 

ohm; plate ma., 0.75; grids-No.3-and-No.5 ma., 

0.70; grid-No.2 ma., 1.4; total cathode ma., 2.9; 

conversion transconductance (zero bias),275 pmhos. This type is used principally for renewal purposes. 


DIODE—SHARP-CUTOFF PENTODE 


Glass lock-in type used as combined detec- 
tor and af voltage amplifier in battery-operated 
receivers. Outline 183A, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 

1 LD 5 (de), 1.4; amperes, 0.05. Characteristics of pen- 
tode unit: plate volts, 90 (110 maz); grid-No.2 
volts, 45; grid-No.1 volts, 0; plate ma., 0.6; 
grid-No.2 ma., 0.1; plate resistance, 0.75 meg- 
ohm; transconductance, 575 ywmhos. This is a 
DISCONTINUED type listed for reference 
only. 


MEDIUM-MU TRIODE 


Glass lock-in type used as detector or volt- 
age amplifier in battery-operated receivers. Out- 
line 183A, OUTLINES SECTION. Tube requires 

] L E 3 lock-in socket. Filament volts (dc), 1.4; amperes, 
0.05. Typical operation as class Ai amplifier: 
plate volts, 90 (110 maz); grid volts, -3; plate 
ma., 1.4; plate resistance, 19000 ohms; trans- 
conductance, 760 umhos; amplification factor, 
14.5. This type is used principally for renewal 
purposes. 
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REMOTE-CUTOFF PENTODE 


Lock-in type used as rf or if amplifier in 
battery-operated receivers. Outline 183A, OUT- 
LINES SECTION. Tuberequires lock-in socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 
(110 maz); grid-No.2 volts, 45 (110 maz); grid- 
No.1 volts, 0; plate resistance (approx.), greater 
than 1 megohm; transconductance, 800 umhos; 
plate ma., 1.7; grid-No.2 ma., 0.4. This type is 
used principally for renewal purposes. 


DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined detec- 
tor and amplifier in battery-operated receivers. 
Outline 183A, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts (dc), 1.4; 
amperes, 0.05. For electrical characteristics, re- 
fer to glass-octal type 1H5GT. Type 1LH4 is 
used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in battery-operated receivers. Outline13A,OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate and grid- 
No.2(screen-grid) volts, 90 (110 max); grid-No.1 
volts, 0; plate ma., 1.6; grid-No.2 ma., 0.35; 
plate resistance (approx.), 1.1 megohms; trans- 
conductance, 800 umhos. This type is used 
principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as high- 
voltage rectifier in television receivers. 
Maximum over-alllength,3-9/16 inches; 
maximum seated length, 3 inches; max- 
imum diameter, 1-9/16 inches. Tube 


ILGS 


ILH4 


ILN5 


IN2A 


requires octal socket and may be operated in any position. For installation and 
application considerations, refer to type 1B3GT. 


ELTIFA MEIN TEV OL DAG Hi (AG) iopemercteeeaate cols kellsue olsayeMalfeler ot cterel sieve efasaneae’wletelonaleiere se 
VELA MURINE SoU EON Datos ecclesia cso terieriaie peeked tovers iellotoks reeiten sale lebe/el eters eiohey erauecers' eo 


DiIREcT INTERELECTRODE CAPACITANCE: 


Plate to Filament and Internal Shield 


PULSED RECTIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): 


PeAK INVERSE PLATE VOLTAGE°*® 
IPHAKIP UA THIGURREINT << ssa tccccie.« sislse tus, Scece ners, sve siaieus sie elstaje sieve sie elaisis ies: § 


AVERAGE PLATE CURRENT 


ee a 


Characteristics, Instantaneous Value: 


Tube Voltage Drop for plate current of 7 ma 


i ey 


ee 


ee ee cre 


1.25* volts 
0.2 ampere 
1.4 pf 

28000 max volts 
50 max ma 
0.5 max ma 
100 volts 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1. 45 volts, 
°'The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


*“ The dc component must 


not exceed 24000 volts. 
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SHARP-CUTOFF PENTODE 


Glass octal type used as rf or if amplifier in 
battery-operated receivers. Outline 15A, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; amperes, 0.05. Charac- 
teristics as class Ai amplifier: plate and grid- 
No.2 volts, 90 (110 maz); grid-No.1 volts, 0; 
plate resistance (approx.), 1.5 megohms; trans- 
conductance, 750 umhos; plate ma., 1.2; grid- 
No.2 ma., 0.3. This type is used principally for 
renewal purposes. 


DIODE—POWER PENTODE 


Glass octal type used as combined detec- 
tor and power output tube in battery-operated 
receivers. Maximum over-all length, 4 inches; 
maximum diameter, 1-3/16 inches. Filament 
volts (de), 1.4; amperes, 0.05. Typical operation 
of pentode unit as class Ai amplifier: plate and 
grid-No.2 (screen-grid) volts, 90 (110 maz); 
grid-No.1 volts, —4.5; plate ma., 3.1; grid-No.2 
ma. (zero-signal), 0.6; plate resistance (approx.), 


NC NC 


0.8 megohm; transconductance, 800 umbhos; load resistance, 25000 ohms; output watts, 0.1. This 
isa DISCONTINUED type listed for reference only. 


IP5GT 


1Q5GT 


IRS 


REMOTE-CUTOFF PENTODE 


Glass octal type used as rf or if amplifier in 
battery-operated receivers. Outline 15A, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 
(110 maz); grid-No.2 (screen-grid) volts, 90 (110 
max); grid-No.1 volts, 0; plate resistance 
(approx.), 0.8 megohm; transconductance, 750 
umhos; plate ma., 2.3; grid-No.2 ma., 0.7. This 
isa DISCONTINUED type listed for reference 
only. 


BEAM POWER TUBE 


Glass octal type used in the output stage 
of battery-operated receivers. Outline 14C, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 1.4; ampéres, 0.1. For elec- 
trical characteristics and ratings, refer to type 
8Q5-GT with parallel filament arrangement. 
Type 1Q5-GT is a DISCONTINUED type for 
reference only. 


PENTAGRID CONVERTER 


Miniature type used in lightweight, por- 
table, compact, battery-operated receivers. Out- 
line 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket. Characteristics 
as converter with separate excitation: plate volts, 
67.5 (90 max); grids-No.2 and No.4 volts, 67.5 
max; grid-No.3 volts, 0; rms grid-No.1 volts, 
25; grid-No.1 resistor, 0.1 megohm; plate re- 
sistance (approx.), 0.4 megohm; conversion 


transconductance, 280 umhos; plate ma., 1.4; grids-No.2 and No.4 ma., 3.5; grid-No.1 ya, 250; total 
cathode ma., 5.2. This type is used principally for renewal purposes. 
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POWER PENTODE 


Miniature type used in output stage of 
lightweight, compact, portable, battery-oper- 
ated equipment. Types 184 and 3S4 are identi- 
cal except for filament arrangement. Outline 7B, 
OUTLINES SECTION. Type 184 requires 184 
miniature seven-contact socket and may be 
mounted in any position. For ratings and typi- 
cal operation, refer to type 384 with parallel 
filament arrangement. Filament volts (dc), 1.4; 
amperes, 0.1. This type is used principally for 
renewal purposes. 


cs Pp DIODE— 
P 
(4) SHARP-CUTOFF PENTODE 
G 
°0G) (6) 'p Miniature type used in lightweight, por- 
table, compact, battery-operated receivers as 185 
combined detector and af voltage amplifier. Out- 
OC _ _ line 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket. Filament volts 
r-() (de), 1.4; amperes, 0.05. For electrical charac- 
C3p teristics, refer to type 1U5. Type 1S5 is used 


principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Miniature type used in lightweight, por- 
table, compact, battery-operated receivers as 
rf or if amplifier. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven-contact 
socket. Filament volts (dc), 1.4; amperes, 0.05. 1T4 
Characteristics as class Ai amplifier: plate and 
grid-No.2 volts, 67.5 (90 max); grid-No.1 volts, 
0; plate resistance (approx.), 0.25 megohm; 
transconductance, 875 umhos; plate ma., 3-4; 
grid-No.2 ma., 1.5. This type is used princi- 
pally for renewal purposes. aay 


eo a BEAM POWER TUBE 
(4) (5) Glass octal type used in output stage of 
Pp Lr battery-operated receivers. Outline 14C, OUT- 
@) LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 1IT5GT 


F+(2) (7) r- operation as class Ai amplifier: plate and grid- 
Soy G3 


No.2 volts, 90 (110 maz); grid-No.1 volts, —6; 
peak af grid-No.1 volts, 6; plate ma., 6.5; grid- 
NC NC No.2 ma. (zero-signal), 0.8; grid-No.2 ma. 
(maximum signal), 1.5; plate resistance, 0.25 
megohm; transconductance, 1150 umhos; load resistance, 14000 ohms; total harmonic distortion, 7.5 
per cent; output watts, 0.17. This isa DISCONTINUED type listed for reference only. 


DIODE—SHARP-CUTOFF PENTODE 


Subminiature type used as combined de- 
tector and audio amplifier in small, compact, 
battery-operated receivers for the standard AM 
broadcast band. Maximum dimensions: over-all 1T6 
length, 1.75 inches; seated height, 1.5 inches; 
diameter, 0.4 inch. Tube requires subminiature 
eight-contact socket. Filament volts (dc), 1.25; 
amperes, 0.04. Filament voltage should never 
exceed 1.6 volts. Typical operation of pentode 
unit as class Ai amplifier: plate and grid-No.2 volts, 67.5 max; grid-No.1 volts, 0; plate resistance (ap- 
prox.), 0.4 megohm; transconductance, 600 »pmhos; plate ma., 1.6; grid-No.2 ma., (.4; total cathode ma. 
2.0 max. Maximum diode plate ma., 0.25. This is a DISCONTINUED type listed for reference aye 
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SHARP-CUTOFF PENTODE 


Miniature type used as rf or if amplifier in 
stages not controlled by ave in lightweight, 
compact, portable, battery-operated equipment. 

1U4 Outline 7B, OUTLINES SECTION. Tube re- 

quires miniature seven-contact socket. Fila- 

ment volts (dc), 1.4; amperes, 0.05. Charac- 

teristics as class Ai amplifier: plate and grid-No. 

2 volts, 90 (120 maz); grid-No.1 volts, 0; plate 

resistance (approx.), 1 megohm; transconduct- 

ance, 900 umhos; plate ma., 1.6; grid-No.2 ma., 0.5. This type is used principally for renewal purposes. 


DIODE—SHARP-CUTOFF 
PENTODE 


Miniature type used in lightweight, com- 

pact, portable, battery-operated receivers as 

| U 5 combined detector and af voltage amplifier. 

Outline 7B, OUTLINES SECTION. Tube re- 

quires miniature seven-contact socket. Filament 

volts (dc), 1.4; amperes, 0.05. Characteristics of 

pentode unit as class Ai amplifier: plate and 

grid-No.2 volts, 67.5 (100 maz) ; grid-No.1 volts, 

0; plate resistance (approx.), 0.6 megohm; 

transconductance, 625 »pmhos; plate ma., 1.6; grid-No.2 ma., 0.4. Maximum diode plate ma., 0.28 maz. 
This type is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass type used in ac/dc or automobile 
receivers. Maximum dimensions: over-all length, 
4-3/16 inches; seated height, 3-9/16 inches; di- 
ameter, 1-9/16 inches. Tube requires four-con- 
lv tact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.8. Maximum ratings as half-wave recti- 
fier: peak inverse plate volts, 1000; peak plate 
ma., 270; peak heater-cathode volts, 500; de 
output ma., 45. This type is used principally 
for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in high-volt- 

1V2 age, low-current applications such as 

the rectifier in high-voltage, pulse-op- 

erated voltage-doubling power supplies 

for kinescopes. The very low power ; 

required by the filament permits the use of a rectifier transformer having small 
size and light weight. 


FILAMENT VOLTAGE (AC)....... Ridetee Sisieteteler. ols Begeae Shige Gat ce oe co Onezon volt 
FImAMENT CURRENT. cs 7 =< = «1 oe) cielo are oes etaiare ie anetarshototera tole olaystareererereters sac 0.3 ampere 
Direct INTERELECTRODE CAPACITANCE: 

Plate to Filament CA Pprox:) 3:6 mesic esela lel erelel ole ainiwle/eusie (ole lone 's (stein sislalv siete iste 0.8 pf 


® Under no circumstances should the filament voltage be less than 0.525 volt or greater than 0.725 volt. 


PULSED RECTIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PRAK INVERSE PUATH VOLTAGE?! Face ictelele's sis ie c.cie siete eleicteleis)aetalelsre/eicieleteletelele 8250° maz volts 
PHAK PLATO CORREND. « csicrelslelelcielele ousie ble lets sleisiato¥els:0feletelelavelaleielslp ctetesveletets cite 11 max ma 
AVERAGE PLATE CURRENT ait levetelole ove elelel ctale ele iatave(aia intel ats inieteratatet etal ele) eteterelerereices 0.6 max ma 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
@ The de component must not exceed 7000 volts. 
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INSTALLATION AND APPLICATION 


Type 1V2 requires a miniature nine-contact socket and may be mounted in any 
position. The socket should be made of material having low leakage and should 
have adequate insulation between its filament and plate terminals to withstand 
the maximum peak inverse plate voltage. To provide the required insulation in 
miniaturenine-contact sockets designed witha cylindrical center shield, itisnecessary 
to remove the center shield. In addition, socket terminals 2, 3, 7, and 8 shall not 
be used. Socket terminal 6 may be used as a tie point for components at or near 
filament potential. Outline 8D, OUTLINES SECTION. 

The filament is of the coated type and is designed for operation at 0.625 volt. 
The filament windings on the pulse transformer should be adjusted to provide the 
rated voltage under average line-voltage conditions. When the filament voltage is 
measured, it is recommended that an rms voltmeter of the thermal type be used. 
The meter and its leads must be insulated to withstand 15000 volts and the stray 
capacitances to ground should be minimized. 

The high voltages at which the 1V2 is operated are very dangerous. Great care 
should be taken to prevent coming in contact with these high voltages. Particular 
care against fatal shock should be taken in measuring the filament voltage in those 
circuits where the filament is not grounded. Precautions must include safeguards 
which definitely eliminate all hazards to personnel. 


HALF-WAVE VACUUM RECTIFIER 


Miniature types used in high-volt- 
age, low-current applications such as 1X2A 
the rectifier in a high-voltage, rf-op- 
erated powersupply, orastherectifier of 1 X2 B 
| high-voltage pulses produced in tele- 

vision scanning systems. Outline 9A, OUTLINES SECTION. Tubes require min- 
jature nine-contact socket and may be mounted in any position. Socket terminals 
8 and 7 may be used as tie points for components at or near filament potential. For 
high-voltage considerations, refer to type 1B3-GT. Type 1X2-A is used principally 
for renewal purposes. 


MITA MENT" VOLTAGE: (AC). «07 sis ereia's0'e «als'6,s i016 crores ee aislelete acttore. she doc Sot 5c 1,25° volts 

Se TDA MENTE CC UTEVECEIINN'T ter os oie leas rate aes relate (ot cuela yells’, als) si sualislohev onetere icieilefevela'e #4 0-0 0.2 ampere 
Direct INTERELECTRODE CAPACITANCE: 

Plate to Filament and Internal Shield (Approx.)........cecceeccsevcoece 1.0 pf 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 1.45 volts. 


PULSED RECTIFIER 
For operation in a 625-line, 30-frame system 


1X2-A 1X2-B 
a ‘ Design-Center Design-Maximum 
Maximum Ratings: Values} Values 
Prak INVERSE PLATE VOLTAGE", ........0ccccccccccece mae 20000tmax 22000 maz volts 
PACAK PATH CURRENT ate sin. ig stamctercleie Sic ei alegre eaten eae : 45 max 45 max ma 
PACHRAGHPLATHACURRENT ® o:.-s:0-s00.cieicle-4%e « olsiaig-eveistelevea alelere arate 0.5 maz 0.5 maz ma 
Characteristics, Instantaneous Value: 
| Tube Voltage Drop for plate current of 7 Ma.......eccccccccccccccccece 100 volts 


| Absolute Maximum. Under no circumstances should this absolute value be exceeded. 
. # Except as noted. 


_® The de component must not exceed 16000 volts for 1X2-A, 18000 volts for 1X2-B, 


POWER TRIODE 


@) G) Glass type used in output stage of radio re- 

ceivers and amplifiers. Outline 28, OUTLINES 

SECTION. Tube requires four-contact socket. 
Filament volts (ac/dc), 2.5; amperes, 2.5. Typi- 2A3 

eal operation as class A1 amplifier: plate volts, 

OLE 250 (300 max); grid volts, —45; plate ma., 60; 

A amplification factor, 4.2; load resistance, 800 

} a ohms; transconductance, 5250 umhos; plate dis- 
sipation, 15 maz watts; load resistance, 2500 


2y 
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ohms; power output, 3.5 watts. Typical operation as push-pull class AB: amplifier (values are for two 
tubes): plate supply volts, 300; cathode-bias resistor, 780 ohms; peak af grid-to-grid volts, 156; zero- 
signal plate ma., 80; maximum-signal plate ma., 100; effective load resistance (plate-to-plate), 5000 
ohms; power output, 10 watts. This type is used principally for renewal purposes. 


POWER PENTODE 


Glass type used in output stage of ac-oper- 
ated receivers. Outline 27, OUTLINES SEC- 
TION. Tube requires six-contact socket. Except 
2A5 for its heater rating (2.5 volts ac/de; 1.75 
amperes), the 2A5 has electrical! characteristics 
identical with type 6F6. Type 2A5 is a DIS- 
CONTINUED type listed for reference only. 


TWIN DIODE—HIGH-MU TRIODE 


Glass type used in ac-operated receivers 
chiefly as a combined detector, amplifier, and 
2A6 ave tube. Outline 24B, OUTLINES SECTION. 
Tube requires six-contact socket. Except for its 
heater rating (2.5 volts ac/dc; 0.8 ampere), 
and within its 250-volt maximum plate rating, 
the 2A6 has electrical characteristics identical 
with type 6SQ7. Type 2A6 is a DISCONTIN- 
UED type listed for reference only. 


PENTAGRID CONVERTER 


Glass type used in ac-operated receivers. 
Outline 24B, OUTLINES SECTION. Tube re- 
quires small seven-contact (0.75-inch, pin-circle 
diameter) socket. Except for its heater rating 
2A7 (2.5 volts ac/dc; 0.8 ampere) and its interelec- 
trode capacitances, the 2A7 has electrical charac- 
teristics identical with type 6A8. Complete 
shielding of this tube is generally necessary. 
Type 2A7 is a DISCONTINUED type listed 
for reference only. 


MEDIUM-MU TRIODE 
2AF4A Miniature types used as local os- 


2 AF4B cillator in uhf television receivers em- 
Raleted bynes ploying series-connected heater strings. 
3AF4A, 6AF4A Outline TA, OUTLINES SECTION. 
Heater volts (ac/dc), 2.35; amperes, ; 
0.6; warm-up time (average), 11 seconds. Type 2AF4-B only, maximum rating 
(design maximum), peak heater-cathode volts, 180 max. When the heater is posi- 
tive with respect to the cathode, the de component of the heater-cathode voltage 
must not exceed 100 volts. Typical operation of 2AF4-B as oscillator at 1000. Me: 
plate ma., 17.5; grid wa (approx.), 700. Except for heater ratings noted, these 
types are identical with miniature type 6AF4-A. Type 2AF4-A is a DISCONTIN- 
UED type listed for reference only. 


Duodecar type used to supply 

2 AH2 high voltage to the anode of picture 

tubes in television receivers. Outline 

16A, OUTLINES SECTION. Tubere- 

quires 12-contact socket and may be 

mounted in any position. Socket terminals 2, 3, 5, 6, 7, 8, 9, and 11 should not be 

used as tie points; terminals 4 and 10 may be used as tie points for components at 

or near cathode potential. For high-voltage and X-ray safety considerations, refer 
to type 1B3-GT. Heater volts (ac/dc), 2.5; amperes, 0.3. 
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PULSED RECTIFIER 
For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): 


PHAK INVERSH!PLATH VOLTAGH®.), oo. cccjs cece sees slae's Bielereleiatetoiets petenere 80000°mazx volts 
PRAK PLA TEN CURRENT ste o.c.tci eee ae sin aie aah Geib alain eicie. Stare sarels niet alors 80 max ma 
AVERAGE PLATE CURRENT..........ecc0008 Aiyoig ae Oeote aloe slelaisisie=e 1.5 maz ma 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma....... Rh ate slchale qascielaleeie aaere 100 volts 


®The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® The de component.must not exceed 24000 volts. 


H,K,IS 
p Le 


Duodecar type used to supply 
1c(3) (Le +~high voltage to the anode of picture 2AS2 


tubes in television receivers. Outline 
~ 16B, OUTLINES SECTION. Tube 

H,K,IS H requires duodecar twelve-contact 
socket and may be mounted in any position. Socket terminals 4, 7, and 10 may be 
used as tie points for components at or near heater potential. For high-voltage and 
X-ray safety considerations, refer to type 1B3-GT. Heater volts (ac/dc), 2.5; 
amperes, 0.33. 


PULSED RECTIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


Prak INVERSE PLATE VOLTAGES, ..........ce0e00. Stale «cee sae ae a 80000°max volts 
PAI ETA PEN@URREINT 305 5755.01 c cine hel a8 wislal she iolels [pel efe ele oy eie ie ex6.5\(ei alelie S/elelsiaeie * 80 max ma 
AVERAGE PLATE CURRENT........0ccccscccscvecevves pioieicla cusloXe!eie aia Salons 1.5 maz ma 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 7 ma.........eeeeecereeecees ote 100 volts 


© The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® The de component must not exceed 24000 volts. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass type used as combined detector, ave 
tube, and amplifier. Outline 24B, OUTLINES 
SECTION. Tube requires small seven-contact 
(0.75-inch, pin-circle diameter) socket. Except 2B7 
for its heater rating (2.5 volts ac /de; 0.8 ampere) 
and its interelectrode capacitances, the 2B7 
has electrical characteristics identical with type 
6B8-G. Type 2B7 is a DISCONTINUED type 
listed for reference only. 


MEDIUM-MU TRIODE 


Miniature types used as rf amplifier in vhf 
television tuners employing series-connected 
heater strings. Outline 7B, OUTLINES SEC- 2BN4 
TION. Heater volts (ac /de),2BN4:2.3,2BN4-A: 
2.35: amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater rating, these types 2BN4 A 
are identical with miniature types 6BN4 and 
6BN4A, respectively. Type 2BN4 is a DIS- Related types: 
CONTINUED type listed for reference only. 3BN4A, 6BN4A 
Type 2BN4-A is used principally for renewal 
purposes. 
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HIGH-MU TRIODE 


Nuvistor type used as a grounded- 
cathode, neutralized rf amplifier in vhf 
: tuners of television and FM receivers 
y) CW 4 employing series-connected heater 
strings. Outline 1, OUTLINES SEHC- 
Rolated types: TION. Heater volts (ac/dc), 2.1; am- 
6CW4, 13CW4 peres, 0.45; warm-up time (average), 8 
seconds. Except for heater ratings, this 

type is identical with nuvistor type 6CW4. 


SHARP-CUTOFF TETRODE 


Miniature type used asrf amplifier 
2CY 5 in vhf tuners of television receivers 
maleate’ employing series-connected heater 

SCY5, 4CY5, 6CY5 strings. Outline 7B, OUTLINES SEC- 

‘ 4 TION. Heater volts (ac/dc), 2.4; am- 

peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with miniature type 6CY5. 


HIGH-MU TRIODE 


G 
INDEX =LARGE_ LUG 
@=PIN CUT OFF 


Nuvistor type used as grounded- 
2DS4. cathode, neutralized rf amplifier in vhf 
Related type: tuners of television and FM receivers 

6DS4 employing series-connected heater 


strings. Because of its cutoff charac- 

teristics, the 2DS4 is used in circuits 

to reduce cross-modulation distortion. z 

Outline 1, OUTLINES SECTION. INDEX=LARGE LUG 

Heater volts (ac/dc), 2.1; amperes, °*SHORT PIN; I6~Do NOT USB 
0.45; warm-up time (average), 8 seconds. Except for heater ratings, this type is 
identical with nuvistor type 6DS4. 


MEDIUM-MU TRIODE 


Nuvistor type used at frequencies 


2 DV 4 up to 1000 megacycles in uhf oscillator 
stages of television receivers employ- 
Related type: ing series-connected heater strings. 


6DV4 Outline 1, OUTLINES SECTION. 
Heater volts (ac/dc), 2.1; amperes, 
0.45; warm-up time (average), 8 sec- 
onds. Except for heater ratings, this ae 
type is identical with nuvistor type e»SHONT PIN 100. Nor USE [ 


6DV4. 9 
MEDIUM-MU TRIODE 
2DZ 4 Miniature type used as a local- 
oscillator tube in uhf television re- 
Related fypes: ceivers covering the frequency range 
3DZ4; 6DZ4 from 470 to 890 megacycles and em- 


ployingseries-connected heater strings. 
Outline 7A; OUTLINES SECTION. Heater volts (ac/dc), 2.35; amperes, 0.6; 
warm-up time (average), 11 seconds. Peak heater-cathode volts, 180 maz (the de 
component must not exceed 100 volts when heater is positive with respect to cathode). 
Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6DZ4. 
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ELECTRON-RAY TUBE 


TA 
@) (4) Glass type with triode unit used toindicate visu- 
Mig ally by means of a fluorescent target the effects 
of a change in a controlling voltage. It is used 
pu(2) (s)k as a convenient means of indicating accurate ra- 2 E 5 
dio receiver tuning. Maximum dimensions:over- 
SOK all length, 4-3/16 inches; seated height, 3-9/16 nome ares: 
H H 


inches: diameter, 1-9/16 inches. Tuberequiressix- 
contact socket. Except for its heater rating (2.5 
volts ac/dc; 0.8 ampere), the 2E5 has electrical 
characteristicsidentical with type 6E5. Type 2E5 isa DISCONTINUED typelisted for reference only. 


Hee TWIN DIODE 


Miniature type used as a horizontal phase 
a\g 'S detector in television receivers. Outline 7B, 
OUTLINES SECTION. Tube requires minia- 
ture seven-contact socket and may be mounted 2 EN 5 
(2) 7) PD, in any position. Heater volts (ac/dc), 2.1; am- 
peres, 0.45; warm-up time (average), 11 seconds. 
Gi) Maximum ratings (design mazimum) as half- 
NC wave rectifier: de output ma. per plate, 5 maz; 
peak heater-cathode volts, 200 maz. When the 
heater is positive with respect to cathode, the de component of the heater-cathode voltage must not 
exceed 100 volts. Type 2EN5 is used principally for renewal purposes. 


SHARP-CUTOFF TRIODE 


Miniature type with frame grid 
used in vhf tuners of television re- 


ceivers. Outline 7B, OUTLINES QERS 
SECTION. Heater volts (ac/dc), 2.3; Related types: 
amperes, 0.6. Except for heater rat- SERS, GERS 


ings, this type is identical with mini- 
ature type 6ER5. 


SHARP-CUTOFF TRIODE 


Miniature type used as an rf ampli- 2 tad 
fier in vhf tuners of television receivers F S) 
a ‘ Relafed types: 
employing series-connected heater 3FHS5, 6FHS 


strings. Outline 7B, OUTLINES SEC- 

TION. Heater volts (ac/dc), 2.35; am- 

peres, 0.6; warm-up time (average), 11 seconds, Except for heater ratings, this 
type is identical with miniature type 6FH5. 


BEAM HEXODE 


Miniature type used as rf-ampli- 


fier tube in vhf television receivers 2FS5 
employing series-connected heater Related type: 
strings. Outline 7B, OUTLINES SEC- FSS 


TION. Heater volts (ac/dc), 2.4; am- 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6FS5. 


HIGH-MU TRIODE 


Miniature type with frame grid 
used as grounded-cathode rf-amplifier 2GKS5 
tube in vhf tuners of television re- 3OKS, 6GKS 
ceivers employing series-connected 
heaterstrings. Outline7B, OUTLINES 
SECTION. Heater volts (ac/dc), 2.8; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6GK5. 
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HALF-WAVE VACUUM RECTIFIER 


Miniature type used as rectifier of high-volt- 
age pulses produced in scanning systems of color- 
television receivers. Outline 9A, OUTLINES 

3 A2 SECTION. Tube requires miniature 9-contact 

socket and may be mounted in any position. 

Socket terminals 3 and 7 may be connected to 

the heater. Heater volts (ac), 3.15; amperes, 

0.22. Maximum ratings as pulsed rectifier in 525- 

line, 30-frame system: peak inverse plate volts, 

18000 maz; peak plate ma., 80 maz; average plate ma., 1.5 maz. For high-voltage considerations, see 
type 1B3-GT. Type 8A2 is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as rectifier 

3 A3 of high-voltage pulses produced in the 
scanning systems of color television 

receivers. Outline 15D, OUTLINES 

SECTION. Tube requires octal socket 

and may be mounted in any position. Socket terminals 1, 3 4, 5, 6, and 8 may be 
connected to socket terminal 7. Socket terminals 4 and 6 may be used as tie points 


for components at or near heater potential. For high-voltage considerations, see 
type 1B3-GT. 


HIBATER \VOLTAGS (AC) «2's sisteys oc) stelote etcisicce o tine ein le rie rece aie vie sieteliee 8.15* volts 
Hater CURRENT... 05 20, Sere sieaie ree te ices Tne ee ohne oie wide etch tees 3 0.22 ampere 
DIREcT INTERELECTRODE CAPACITANCE (Approx.): 

Plate to Heater, Cathode, and Internal Shield...............-.-0-- 1.5 pf 


* Under no circumstances should the heater voltage be less than 2.65 volts or greater than 3.65 volts. 


PULSED RECTIFIER 
For operation in a 525-line, $0-frame system 
Maximum Ratings, (Design-Maximum Values): 


PEAK INVERSE: PLATE: VOLTAGH Spe a. een eee one ee eae ae 80000 maz volts 
PHAK, PLATE CURRENT). hictc a geist, cei aan hei eee eee 88 max ma 
AVERAGE, ELATE"CURRENT oat eee Cares en ee ene eine nae 1.7 max ma 


a The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


DIODE—TRIODE—PENTODE 


Glass octal type used as combined detector, 

af amplifier, and rf amplifier in battery-operated 

receivers. Maximum over-all length, 3-7/16 

3 A8GT inches; maximum diameter, 1-5/16 inches. Fila- 

ment volts, 1.4 (parallel), 2.8 (series); amperes, 

0.1 (parallel), 0.05 (series). Typical operation as 

class Aiamplifier: triode unit—plate volts,90(110 

max); grid volts, 0; amplification factor, 65; 

plate resistance, 0.2 megohm; transconductance, 

825 umhos; plate ma., 0.2; pentode unit—plate and grid-No.2 volts, 90 (110 maz); grid-No.1 volts, 0; 

plate resistance, 0.8 megohm; transconductance, 750 umhos; plate ma., 1.5; grid-No.2 ma., 0.5. This isa 
DISCONTINUED type listed for reference only. 


MEDIUM-MU TRIODE 


Miniature type used as local os- 

3 AFA A cillator in uhf television receivers cov- 

Related types: ering the frequency range of 470 to 890 

2AF4B, 6AF4A megacycles per second and employing 

series-connected heater strings. Out- 

line 7A, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.45; warm- 

up time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6AF4-A. 
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TWIN DIODE 
Miniature type having high-per- 
veance used as detector in television 3 AL5 
receivers employing series-connected Related types: 
heaterstrings. Outline7A, OUTLINES 6AL5, 12AL5 
Ki SECTION. Heater volts (ac/dc), 3.15; 


amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6AL5. 


nine eSpte HALF-WAVE 
es) ne VACUUM RECTIFIER 
iS 
Duodecar type used to supply 
ast Ne high voltage to the anode of picture SAT2 
ne tubes in television receivers. Outline 


NC 16B, OUTLINES SECTION. Tube 

requires duodecar twelve-contact 
socket and may be mounted in any position. For high-voltage and X-ray safety 
considerations, refer to type 1B3-GT. Heater volts (ac/dc), 3.15; amperes, 0.22. 


H,K,IS H 


PULSED RECTIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PAK INV HREM) PLATH VOLTAGE. jctcaleclsiccielels oiste:sicle elec cisials cle sleletele'e e'e.en0 80000 maz volts 
PWAKIPCAT EH OURRENT Hc 2 ee cialcciele cle chalclcls lotttale ole eialsttets eolevere chateleretens eels 88 max ma 
AVHEA GH PICA TENG URREIN Tricia aicieletele eleterelelslalele) nists eieiotere ei muatctevsictalersleiete aleve © 1.7 max ma 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


SHARP-CUTOFF PENTODE 


Miniature type used as rf ampli- 
fier in television receivers employing 3 AU6 
series-connected heater strings. Out- Related types: 
line 7B, OUTLINES SECTION. 4AU6, 6AU6A, 12AU6 
Heater volts (ac/dc), 3.15; amperes, 
0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts, 200 max. When 
the heater is positive with respect to the cathode, the de component of the heater- 
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
ratings, this type is identical with miniature type 6AU6. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube in 3AV6 
television receivers employing series- Related types 
connected heater strings. Outline 7B, 4AV6, 6AV6, 12AV6 
OUTLINES SECTION. Heater volts 
(ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater- 
cathode volts, 200 max. When the heater is positive with respect to the cathode, the 
de component of the heater-cathode voltage must not exceed 100 volts. Except for 
heater and heater-cathode ratings, this type is identical with miniature type 6AV6. 
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HALF-WAVE VACUUM RECTIFIER 


Glass octal type used as rectifier 
3 AW 3 of high-voltage pulses produced in the 
scanning system of television receivers. 
Outline 15B, OUTLINES SECTION. 
Tube requires octal socket and may be 
mounted in any position. Heater volts 
(ac/dc), 3.15; amperes, 0.22. 


PULSED RECTIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PRAK. INVERSE PLATH VOLTAGE® =< 2).tee jatototeinieicttts ate toast aeie eieiclaeien ee 30000 maz volts 
PRAK PLATS CURRENT iis:cc. oe jeeie se bs oe aickete Cree eo alee ae oe 88 maz ma 
AVERAGH PLAT CURRENTSi a im sale wcis nto te iain cee eect ole 1.7 max ma 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


HALF-WAVE VACUUM RECTIFIER 


Lc 
Glass octal type used as rectifier of high- iO (5) 
voltage pulses produced in the scanning systems ie tc 
of television receivers. Outline 25B, OUTLINES (3) (6) 
3 B2 SECTION. Tube requires octal socket and may 
be mounted in any position. Low-potential cir- 
cuits should not be connected to any of thesocket @ Naas ~) HK 
terminals. Any or all of the following socket- (1) CG) = 
Le Lc 


terminal connections are permissible and may 

aid in corona reduction: socket terminals 1, 3, 
5, and 7 may be connected together; socket terminals 2, 6, and 8 may be connected together; socket 
terminal 4 may be connected to socket terminals 2 or 7, or may be used as a tie point for a heater- 
voltage dropping resistor. Heater volts (ac/dc), 3.15; amperes, 0.22. Maximum ratings as pulsed rec- 
tifier in 525-line, 80-frame system: peak inverse plate volts (absolute maximum), 35000 max (de 25000 
max); peak plate ma., 80 maz; average plate ma., 1.1 max. For high-voltage considerations, see type 
1B3-GT. Type 3B2 is used principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Miniature type used as rf ampli- 
3BA6 fier in standard broadcast and FM re- 
Related types: ceivers, as well as in wide-band, high- 
6BA6, 12BA6 frequency applications; for usein equip- 


ment employing series-connected G 
heater strings. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 8.15; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6BA6. 


SHARP-CUTOFF PENTODE 


Miniature type used as rf or if am- 

3 B C 5 plifier in television receivers employing 

Related types: series-connected heater strings. Out- 

4BC5, 6BC5 line 7B, OUTLINES SECTION. 
Heater volts (ac/dc), 3.15; amperes, Ci 


0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts, 200 max. When 
the heater is positive with respect to the cathode, the de component of the heater- 
cathode voltage must not exceed 100 volts. Except for heater and heater-cathode 
ratings, this type is identical with miniature type 6BC5. 
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PENTAGRID CONVERTER 


Miniature type used as converter 


in superheterodyne circuits in both the 3 BE6 
standard broadcast and FM bands in Related types: 
equipment employing series-connected 6BE6, 12BE6 


heater strings.Outline7B, OUTLINES 
SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6BE6. 


MEDIUM-MU TRIODE 


Miniature t d f li SBN4 
iniature types used as rf ampli- 

fier in grid-drive circuits of vhf tele- 3BN4A 
vision tuners. The double base-pin Related types: 
connections for both cathode and grid 2BN4A, 6BN4A 


reduce effective lead inductance and 

lead resistance with consequent reduction in input conductance. In addition, the 
basing arrangement facilitates isolation of input and output circuits and permits 
short, direct connections to base-pin terminals. Outline 7B,OUTLINES SECTION. 
Heater volts (ac/dc), 3; amperes, 0.45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, the 3BN4 and 3BN4-A are identical with miniature types 
6BN4 and 6BN4-A, respectively. Type 83BN4 is a DISCONTINUED type listed 
for reference only. 


BEAM TUBE 
Miniature type used as combined 
- limiter, discriminator, and af voltage 3BN6 
amplifier in intercarrier television and Related types: 
FM receivers employing series-con- 4BN6, 6BN6 


nected heater strings. Outline 7C, 

OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with min- 
iature type 6BN6. 


SHARP-CUTOFF TWIN PENTODE 


Miniature type used as combined 


syne separator, syne clipper, and age 3BU8 
amplifier tube in television receivers Related types: 
employing series-connected heater 4BU8, 6BU8 


strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 3.15; amperes, 0.6; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with Miniature type 6BU8. 


f PENTAGRID AMPLIFIER 
HQ) (6)c2\ Miniature type used as gated am- 
) Ne plifier in television receivers employing 3 BY6 
« Dez, series-connected heater strings. Out- Related type: 
5 line 7B, OUTLINES SECTION. 6BY6 


Gi Heater volts (ac/dc), 3.15; amperes, | 
0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6BY6. 


105. 


RCA Receiving Tube Manual 


H Pp 
SEMIREMOTE-CUTOFF PENTODE (4) (5) 
Miniature type used in gain-con- 4@) (S)ca 
3BZ6 trolled video if stages of television re- \ 4 
Relaled'ivoes: ceivers employing series-connected ,@X(A\| /2,, 
4BZ6, 6BZ6, 12BZ6 heaterstrings. Outline7B, OUTLINES C1) is 
SECTION. Heater volts (ac/dc), 3.15; rep 


amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts when 
heater is negative with respect to cathode, 300 max (the de component must not 
exceed 200 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature type 6BZ6. 


4 e 
SHARP-CUTOFF PENTODE (4)__(5) 
Miniature type used asrforifam- #@) (6)ca 
3 C Bé6é plifier in television receivers employing y 4 
Related types: series-connected heater strings. Out- RONITAS OR 
4CB6, 6CB6, 6CB6A line 7B, OUTLINES SECTION. ‘° o 1S, 
Heater volts (ac/dc), 3.15; amperes, fey 


0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 maz; heater positive with respect to cathode, 200 max 
(the de component must not exceed 100 volts). Except for heater and heater- 
cathode ratings, this type is identical with miniature types 6CB6 and 6CB6-A. 


SHARP-CUTOFF PENTODE 


Miniature type used as rf and if 

3 C E 5 amplifier in vhf television receivers em- 
Related type: ploying series-connected heater strings. 
6CE5 Outline 7B, OUTLINES SECTION. 


Heater volts, 3.15; amperes, 0.6; heater 
warm-up time (average), 11 seconds, Except for heater ratings, this type is iden- 
tical with miniature type 6CE5, 


a a 
SHARP-CUTOFF PENTODE G(s) 
Miniature type used asrforifam- #@) (S)c2 
3 CF6 plifier in television receivers employing \ 4 
Related type: series-connected heater strings. Out- @ Wax Oe, 
6CF6 line 7B, OUTLINES SECTION. (1) = 
Heater volts (ac/dc), 3.15; amperes, Gi 


0.6; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 300 maz; heater positive with respect to cathode, 200 max 
(the de component must not exceed 100 volts). Except for heater and heater- 
cathode ratings, this type is identical with miniature type 6CF6. 


PENTAGRID AMPLIFIER 


Miniature type used as gated am- 

3 CS6 plifier in television receivers employing 
Related types: series-connected heater strings. Out- 
4CS6, 6CS6 line 7B, OUTLINES SECTION. 


Heater volts (ac/dc), 3.15; amperes, 


0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6CS6. 
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SHARP-CUTOFF TETRODE 


Miniature type used as rf ampli- 
fier in vhf tuners of television receiv- 3CY5 
ers employing series-connected heater Related types: 
strings. Outline 7B, OUTLINES SEC- 2CY5, 4CY5, 6CY5 


TION. Heater volts (ac/dc), 2.9; am- 
peres, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6CY5. 


Pp 2 


(5) FULL-WAVE VACUUM RECTIFIER 
-& 
(3) Glass octal type used as power 
supply in television receivers and other 3DG4 
nO) (70, equipment having high de require- 
ments. Outline 19D, OUTLINESSEC- 
TION. Tube requires octal socket and 
may be operated in any position. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. For discussion of Rating 
Chart, refer to INTERPRETATION OF TUBE DATA. Filament volts (ac/dc), 
3.3; amperes, 3.8. 


FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 


PHARSUNVMRSMP LATE VOLTAGH © as cciclers cd cialeis o' ols oe ciciers © ee cicle ce eisie e s'e~ ° 1050 maz volts 
PHAK PLATHCURRENT (Per Plate) soci. gives odidisosiel cals sces ve piceisisie sie 1.2 max amperes 
Hot-SwIiTcHING TRANSIENT PLATE CURRENT (Per Plate)...............06 6.5 max amperes 
AGC PLATH SUPPLY VOLTAGE (Per Plate, rms)... cys)0syoyc0 9 olsle.6 aie eibioiciee « See Rating Chart 
WCOUTEUT CURRENT (Per Plate). cs cists cfs ois oo <ilalaie.s ars\ete wielsislple lores eyevepersre See Rating Chart 
BuLB TEMPERATURE (at hottest point on bulb surface).............2e00% 4 200 maz AG) 


RATING CHART 


Type 3DG4 
E,=3.3 VOLTS AC 


CHOKE-INPUT FILTER 
CAPACITOR-INPUT FILTER 


OC OUTPUT MILLIAMPERES PER PLATE 


100 200 300 400 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
g2cs-i09s2T4 


Typical Operation with Capacitor Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms).......... east orelere lots cle) eialeie sislets, 6 5 550 volts 
Kilter-Inpup Capacitors. |...... secwcteeiowiaeen ollalewic: theted Shee Be Hidaka. C 40 pf 
Effective Plate-Supply Impedance per Plate.....cccccesccsecrececceace 0 32 ohms 
DC Output Voltage at Input to Filter (Approx.): 

At full-load current of 350 ma............ Rioles@ aYeioieitioiaye sieich eptertiaia.sPEie-s 800 volts 


Characteristics: 


Tube Voltage Drop for plate current of 350 ma (per plate)......... Wate ose 25 volts 


° Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 
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SHARP-CUTOFF PENTODE 


Miniature types used as interme- ? A sy 
3 D K6 diate-frequency amplifier in television Ss 5) 
Related types: receivers. Outline 7B, OUTLINES FONTS <3 
6DK6, 12DK6 SECTION. Heater volts (ac/dc), 3.15, (1) 
amperes. 0.6; warm-up time (average), or 


11 seconds, Peak heater-cathode volts: heater negative with respect to cathode, 
800 max; heater positive with respect to cathode, 200 max (the de component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature type 6DK6. 


~p 
3DT6 SHARP-CUTOFF PENTODE 7 Oe) aaa 
Miniature types used as FM de- “@ 62 
3 DT6 A tector in television receivers employing ASH Ih 
Related typed: series-connected heater strings. Outline RON 63 
4DT6A, 6DT6A 7B, OUTLINES SECTION. Heater is 


é volts (ac/dc), 3.15; amperes, 0.6; G} 
warm-up time (average), 11 seconds. Except for heater ratings, these types are 
identical with miniature types 6DT6 and 6DT6-A, respectively. Type 8DT6 is a 
DISCONTINUED type listed for reference only. 


MEDIUM-MU TRIODE 


Miniature type used as a local- 
3DZ4 oscillator tube in uhf television re- 
Related types: ceivers covering the frequency range 
2DZ4, 6DZ4 from 470 to 890 megacycles and em- 


ploying series-connected heater strings. 
Outline 7A, OUTLINES SECTION. Heater volts (ac/dc), 3.2; amperes, 0.45; 
warm-up time (average), 11 seconds. Peak heater-cathode volts, 180 maz (the de com- 
ponent must not exceed 100 volts when heater is positive with respect to cathode). 
Except for heater and heater-cathode ratings, this type is identical with miniature 


type 6DZ4, 
SHARP-CUTOFF PENTODE 
Miniature type used as rf ampli- 
3 is A 5 fier in vhf tuners of television receivers 
eoiciea ties: having series-connected heater strings. 
6EAS Outline 7B, OUTLINES SECTION. 
Heater volts (ac/dc) 2.9; amperes, Ci 


0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6EA5. 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type used as if-ampli- 

fier tube in television receivers. Out- 

3 E i 7 line8C,OUTLINESSECTION.Heater 
volts (ac/dc), 3.4; amperes, 0.6; Except 


Related types: for heater ratings, this type is identical 


bali with miniature type 6EH7. 
SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 
fier tube in television receivers.Outline 
3EJ7 8C, OUTLINES SECTION. Heater 
Related types: volts (ac/dc), 3.4; amperes, 0.6. Ex- 
4EJ7, 6EJ7 cept for heater ratings, this type is 


identical with miniature type 6EJ7. 
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HIGH-MU TRIODE 


Miniature type with frame grid 
used in vhf tuners of television re- 
ceivers. Outline 7B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 2.8; am- 
peres, 0.45. Except for heater ratings, 
this type is identical with miniature 
type 6ERS. 


HIGH-MU TRIODE 


Miniature type used as rf-ampli- 
fier tube in vhf tuners of television re- 
ceivers employing series-connected 
heaterstrings. Outline7B, OUTLINES 
SECTION. Heater volts (ac/dc), 3; 


3ER5 


Related fypes: 
2ER5, 6GERS 


3FHS5 


Relaied types: 
2FHS, 6PH5 


amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 


type is identical with miniature type 6FH5. 


HIGH-MU TRIODE 


Miniature type with frame grid 
used as grounded-cathode rf-amplifier 
tube in vhf tuners of television re- 
ceivers employing series-connected 
heater strings. Outline7B, OUTLINES 


3GK5 


Related type: 
26K5, 66K5 


SECTION. Heater volts (ac/dc), 2.8; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6GK5. 


Miniature type used as combined 
syne separator, sync clipper, and age 
amplifier tube in television receivers 

employing series-connected heater 
KIS G3p, strings. Outline 8D, OUTLINES SEC- 


SHARP-CUTOFF TWIN PENTODE 3GS8 / 


3BUS 


Related type: 
4GS8/4BU8 


TION. Heater volts (ac/dc), 3.15; amperes, 0.6. Except for heater ratings, this 


type is identical with miniature type 4GS8/4BU8. 


HIGH-MU TRIODE 


Miniature type used as rf-ampli- 
fier tube in vhf television tuners. Out- 
line 7A, OUTLINES SECTION. 
Heater volts (ac/de), 2.7; amperes, 
0.45. Except for heater ratings, this 
type is identical with miniature type 
6HAS. 


G3 


Miniature type used in age am- 

Xo plifier, syne, and noise-limiting cir- 
Sas PP, cuits of television receivers employing 
series-connected heater strings. One 
« S3Pi—s pentode unit is used as a combined 


"2 SHARP-CUTOFF TWIN PENTODE 


3HAS 


Relaied fype: 
éHAS 


3HS8 


Related types: 
4HS8, 6HS8 


sync separator and sync clipper; the other pentode unit is used as the age amplifier. 
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Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 3.15; amperes, 0.6; 
warm-up time (average), 11 seconds. Except for heater ratings, this type ‘s identical 
with miniature type 6HS8. 


SHARP-CUTOFF PENTODE 


Miniature type with frame grid 
3J C6 used in if-amplifier stages of television 
Related types: receivers utilizing intermediate fre- 

4JC6, 6JC6 quencies in the order of 40 megacycles 


and employing series-connected heater 
strings. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 3.5; amperes, 
0.6; heater warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6JC6. 


SHARP-CUTOFF PENTODE 


Miniature type used as if-ampli- 
3J D6 fier tube in television receivers utiliz- 
Related types: ing intermediate frequencies in the or- 

4JD6, 6JD6 der of 40 megacycles and employing 


series-connected heater strings. Out- 
line 8B, OUTLINES SECTION. Heater volts (ac/dc), 3.5; amperes, 0.6; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6JD6. 


BEAM POWER TUBE 


Glass lock-in type used in output stage of 
ac/dc /battery portable receivers. Outline 13A, 
3LF4 OUTLINES SECTION. Tube requires lock-in 
socket. Filament volts (de), 1.4 (parallel), 2.8 
(series); amperes, (.1 (parallel), 0.05 (series). 
For electrical characteristics, refer to glass-octal 
type 8Q5-GT. Type 8LF4 is used principally 
for renewal purposes. 


POWER PENTODE 


Miniature type used in outpuc stage of 
lightweight, compact, portable battery-operated 
3 Q 4 equipment. Outline7B, OUTLINES SECTION, 
Except for terminal connections, types 3Q4 and 
8V4 are identical. Refer to type 3V4 for ratings 
and typical operation. Type 3Q4 is used prin- 
cipally for renewal purposes. 


BEAM POWER TUBE 


Glass octal type used in output stage of 

ac /de battery portable receivers. Outline 14C, 

OUTLINES SECTION. This type may be sup- 

3Q5GT plied with pin 1 omitted. Filament volts (de), 
2.8 in series filament arrangement and 1.4 in F+ 

parallel arrangement; amperes. 0.05 (series), 

0.1 (parallel). Typical operation as Class A, 

amplifier: plate and grid-No.2 volts, 110 max; 

grid-No.1 volts, -6.6; peak af grid-No.1 volts, 

5.1 (series), 5.4 (parallel) ; plate ma., 8.5 (series), 10 (parallel); grid-No.2 ma., 1.1 (series), 1.4 (parallel); 
total cathode ma., 6 maz for each 1.4-volt filament section; plate resistance (approx.), 0.11 megohm 
(series), 0.1 megohm (parallel); transconductance, 2000 umhos (series), 2200 umbhos (parallel); load 
resistance, 8000 ohms; total harmonic distortion, 8.5 per cent (series), 6 per cent (parallel) ; max.-signal 
pewer output, 330 mw (series), 400 mw (parallel). This type is used Principally ‘or renewal Purposes, 
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POWER PENTODE 


Miniature type used in output stage of 
lightweight, compact, portable, battery-oper- 
ated equipment. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven-contact 3 S4 
socket. Filament volts (de), 2.8 (series), 1.4 
(parallel); amperes, 0.05 (series); 0.1 (parallel). 
Typical operation as class Ai amplifier: plate 
and grid-No.2 volts, 67.5 (90 max); grid-No.1 
volts, —7; peak af grid-No.1 volts, 7; zero-signal 
plate ma., 6 (series) 7.2 (parallel); zero-signal grid-No.2 ma., 1.2 (series), 1.5 (parallel) ; plate resistance 
(approx.); 0.1 megohm; transconductance, 1400 wmhos (series), 1550 »mhos (parallel); load resistance, 
5000 ohms; maximum-signal power output, 160 milliwatts (series), 180 milliwatts (parallel). ‘This type 
is used principally for renewal purposes. 


POWER PENTODE 


Miniature type used in output stage of 
lightweight, compact, portable, battery-oper- 
ated equipment. Outline 7B, OUTLINES SKC- 
TION. Tube requires miniature seven-contact 
socket. Filament volts (dc), 2.8 (series), 1.4 3VA4 
(parallel); amperes, 0.05 (series), 0.1 (parallel), 
Typical operation as class Ai amplifier; plate 
and grid-No.2 volts, 90 (100 maz); grid-No.1 
volts, —4.5; peak af grid-No.1 volts, 4.5; zero- 
signal plate ma., 7.7 (series), 9.5 (parallel); grid-No.2 ma., zero-signal, 1.7 (series), 2.1 (parallel); plate 
resistance (approx.), 0.12 megohm (series), .1 megohm (parallel); transconductance, 2000 umhos 
(series), 2150 »mhos (parallel) ; load resistance, 10000 ohms; maximum-signal power output, 240 milli- 
watts (series), 270 milliwatts (parallel). This type is used principally for renewal purposes. 


H P 
. o es SHARP-CUTOFF PENTODE 
og! {o) Miniature type used as rf ampli- 4AU6 
X( fier in television receivers employing 
c @ x — series-connected heater strings. Outline Related types: 
Fe ae) FAL OU RINDS SECTION Heateropr ser ser 
Gi volts (ac/dc), 4.2; amperes, 0.45; 


warm-up time (average), 11 seconds. Peak heater-cathode volts: heater negative 
with respect to cathode, 200 max; heater positive with respect to cathode, 200 max 
(the de component must not exceed 100 volts). Except for heater and heater-cath- 
ode ratings, this type is identical with miniature type 6AU6. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube in 4AV6 
automobile and ac-operated radio re- Related types: 
ceivers employing  series-connected 3AV6, 6AV6, 12AV6 
GT heater strings. Outline 7B, OUTLINES 


SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6AV6. 


SHARP-CUTOFF PENTODE 


Miniature type used in compact 
radio equipment as an rf or if amplifier ABC5 
at frequencies up to 400 megacycles Related types: 
per second. Outline 7B, OUTLINES 3BC5, 6BC5 


SECTION. Heater volts (ac/dc), 4.2; 
lil 
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amperes, 0.45; warm-up time (average), 11 seconds. Peak heater-cathode volts: 
heater negative with respect to cathode, 200 max; heater positive with respect to 
cathode, 200 max (the de component must not exceed 100 volts). Except for heater 
and heater-cathode ratings, this type is identical with miniature type 6BC5. 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct- *T2G) ers 
4BC8 coupled cathode-drive rf amplifier cir- 
Related type: cuits of vhf television tuners employ- «, KT, 
6BC8 ing series-connected heater strings. 


PT> 1S 


Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater rating, this type is identical with miniature type 6BC8. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in frequency- 
ABL8 changer service in television receivers. 
Related type: Outline 8B, OUTLINES SECTION, 


6BL8 Heater volts (ac/dc), 4.6; amperes, 0.6 
Except for heater ratings, this type is 
identical with miniature type 6BL8. 


BEAM TUBE 
Miniature type used as combined 
4ABN6 limiter, discriminator, and audio-volt- 
Related types: age amplifier in intercarrier television 
3BN6, 6BN6 and FM receivers employing series- 


connected heater strings. Outline 7 C, 
OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time 
(average), 11 seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the de component of the heater-cathode voltage 
must not exceed 100 volts. Except for heater and heater-cathode ratings, this type 
is identical with miniature type 6BN6. 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct- 

4BQ7 A coupled cathode-drive rf amplifier cir- 

Related types: cuits of vhf television tuners employ- 

5BQ7A, 6BQ7A ing series-connected heater strings. 

Outline 8B, OUTLINES SECTION. 

Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BQ7-A. 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct- te on 
4BS8 coupled cathode-drive rf amplifier cir- 
Related type: cuits of vhf television tuners employ- 


6BS8 ing series-connected heater strings. 
Outline 8B, OUTLINES SECTION. oi = 
Heater volts (ac/dc), 4.5; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BS8. 
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SHARP-CUTOFF TWIN PENTODE 


Miniature type used as combined 
syne separator, syne clipper, and age ABU8 
amplifier tube in television receivers Related types: 
employing series-connected heater 3BU8, 6BU8 


strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time(average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BU8. 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type used in gain-con- 


trolled video if stages of television re- 4B76 
ceivers employing  series-connected Raluted types! 
heater strings. Outline 7B, OUT- 3BZ6, 6BZ6, 12BZ6 


LINES SECTION. Heater volts 
(ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6BZ6. 

H 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct- 
coupled cathode-drive rf amplifier cir- 4BZ7 
cuits of vhf television tuners employ- Related type: 
ing series-connected heater strings. 6BZ7 


Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.2 amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BZ7. 


G(s) SHARP-CUTOFF PENTODE 
H (6)c2 Miniature type used as if and as 
| | rf amplifier in television receivers em- 4CB6 
PONT: Ge ploying series-connected heater strings. Related types: 
Cr) 'S Outline 7B, OUTLINES SECTION. 3CB6, 6CB6, 6CB6A 
cep Heater volts (ac/dc), 4.2; amperes, 


0.45; warm-up time (average), 11 seconds. Peak heater-cathode volts: heater nega- 
tive with respect to cathode, 300 max (the de component must not exceed 200 
volts); heater positive with respect to cathode, 200 max ( the de component must 
not exceed 100 volts). Except for heater and heater-cathode ratings, this type is 
identical with miniature types 6CB6 and 6CB6-A. 


PENTAGRID AMPLIFIER 


Miniature type used as a gated 


amplifier in television receivers. In 4CS6 
such service, it may be used as a com- Related types: 
bined sync separator and sync clipper. 3CS6, 6CS6 


Outline 7B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with miniature type 6CS6. 
H Pp 
SHARP-CUTOFF TETRODE 


Miniature type used as rf ampli- 


fier in vhf tuners of television receivers ACY5 
employing series-connected heater Related types: 
strings. Outline 7B, OUTLINES SEC- 2CY5, 3CY5, 6CY5 


TION. Heater volts (ac/dc), 4.5; am- 

peres, 0.38; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with miniature type 6CY5. 
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()__(5) SHARP-CUTOFF PENTODE 
H@) (©)c2 Miniature type used in the gain- 
br 4 controlled picture if stages of television AD ES 
@ vA OE receivers utilizing an intermediate fre- Related type: 
1s quency in the order of 40 megacycles 6DE6 
Gi per second. Also used as an rf amplifier 


in vhf television tuners. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 
4.2; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
this tube is identical with miniature type 6DE6. 


SHARP-CUTOFF PENTODE 
Miniature types used as FM de- 4DT6 


tector in television receivers employing 4D T6A 
series-connected heater strings. Outline Related types: 

7B, OUTLINES SECTION. Heater 3DT6A, 6DT6A 
volts (ac/dc), 4.2; amperes, 0.45; 

warm-up time (average), 11 seconds. Except for heater ratings, these types are 
identical with miniature types 6DT6 and 6DT6-A, respectively. Type 4DT6 is a 
DISCONTINUED type listed for reference only. 


SEMI REMOTE-CUTOFF PENTODE 


Miniature type used as if-ampli- 
fier tube in television receivers. Out- 
line8C, OUTLINES SECTION. Heat- 
er volts (ac/dc), 4.4; amperes, 0.45; 4EH7 
Except for heater ratings, this type is 


Related types: 


identical with miniature type 6EH7. pelah ort 
SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 
fier tube in television receivers. Outline 4EJ vf 
8C, OUTLINES SECTION. Heater Roiaita wedi 
volts (ac/dc), 4.4; amperes, 0.45. Ex- 3EJ7, 6EJ7 


cept for heater ratings, this type is 
identical with miniature type 6EJT. 


VARIABLE-MU TWIN TRIODE 


Miniature type used in direct- 
coupled cathode-drive rf amplifier cir- 4ES8 
cuits of television receivers employing Related type: 
series-connected heater strings. Out- — 6ES8 


line 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4; amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater ratings, this type is identical with miniature type 6ES8. 


H P i 
(4)__(5) SHARP-CUTOFF PENTODE | 
HG (6)c2 Miniature type used in the gain- 
\ a controlled picture-if stages of vhf tele- AEWS6 
@ ThA QF vision receivers operating at an inter- Related types: 
3 : . 
oe 1S mediate frequency in the order of 40 5EW6, 6EW6 


Pe megacycles per second. Outline 7B, 
OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 
ture type 6EW6. 
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SHARP-CUTOFF TWIN PENTODE 4GS8 
Miniature type used as combined 
sync separator, sync clipper, and age / ABU 8 
amplifier tube in television receivers Related type: 
employing series-connected heater 3GS8/3BU8 
KIS Gap, strings. Outline 8D, OUTLINES SEC- 


TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. 


PLM THREVOLETAGH CAC/DC) cmielcieisie cic isle slcleis ceo sielcielsis clea «a s\e\e/ejeisloleisiss'e%e s 3 4.2 volts 
LWA THALG URE ANE tetels micicts clei ieee Victateioie, aie eiclevalans lelevelvielevaveielnie elersyeieta\e wise 0.45 ampere 
HEATER WARM-UP TIME (Average)... 0s ccccccccccccscccccerceecercces 11 seconds 
DirEct INTERELECTRODE CAPACITANCES: 
Grid) Noss toPlate (Mach! Unit)... 5c sccielee vise ec elcleclelsleieinsisieiisies cas 2 pf 
Grid No.1 to, All Other Blectrodes,, 5.....2\eisisye)2 21.» 00 .01010 o)e.2 eo 1010 10 0.6 9 018ieis 6 pi 
Grid No.3 to All Other Electrodes (Each Unit)...........--0+e+eeee 3.8 pf 
Plate to All Other Electrodes (Each Unit).............eeeeeeeeceees 3.2 pf 
Grid No.3 of Unit No.1 to Grid No.3 of Unit No.2. .........eeeeeeee 0.015 max pi 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PATH IV OLTAC MCB ACH: WMIt)ig gaia sista ote ciete so aieitlelblele\clate lela eVelelelt(e Slee esle.6i £00 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE (Hach Unit): 
PER POSLLVe VAlUC ees sicc ae cele = o/c sit +e cles si ciclbisistiviel slele eels oeincves ele 50 max volts 
ID OMRS EVEN. WEY ies arama om non NH BOe Aga paos AOIe OG d0d Ob GOdUr. OO CoG -50 max volts 
DVO AP OGLVE WEIL ets « re oie aie e-4 6, ores) (0 ean st @) one, © ells ogee). sie, e1n6sj(0(e." n) olen sie 3 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE... 2.6. cccccceec teres esecerceeeeces 150 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Negative bias value............-+++ -50 max volts 
RCA THODE OURREIN DS tei ois ia ois srevete miei eset eistale, © bir: ore) «| wie elieya/si’e] 3 fell0,,e\si0 14) 6i's-028, 0) 12 max ma 
ARID NiOset PNP Umea aniline sieleis ieleeeicicle ovals 6 wlsss ose elaisiveleleleevers wie sieeis 0.75 max watt 
PLATE DISSIPATION (Hach Unit). 00... cece ae ccc c ceed rnncecscrsrccce 1.1 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........eeee creer ecrereere 200 max volts 
Heater positive with respect to cathode... ... 2... eee e reer eee eeeereee 200°max volts 
Characteristics: With Both Units Operating 
Platewvoltace (Guach Umit). ac cise ocd eisiciel elavetels icles lerele aisle lonsys ele 100 100 volts 
Grid-No-3 Voltage (Bach, Unit). <.o0<c0ncees cence ses vince -10 0 volts 
rid = NOIpVOltAEE Liane de sc.ce coco persis Ralsiele oloiel> wlein «lela retete 67.5 67.5 volts 
ETI OSV OCA RE Hee tite. <cieieiiet wieneiete bie. Sinve ie Gia ieleiot olepsveie - 2 volts 
aCe Omrrent, (EACH! WdI1L) lelrslelteyolse re evsreinisiain oisicieiere eles 01s ee «0/6 - 2 ma 
Reig INO NAH OUIET OIL Le Miers alaisieralstetolevevole evo se alel s'e's ale leit aleteiie’s arareie 6 3.6 ma 
Cathode © urrent: 1. crete wlecle cis reletelei iets loteiel'a css olelere cies eratete eis Goal hea ma 
With One Unit Opera.ing 
ALOR OLGA LO nie sire selec cle oie ceric! cise Weiss «lets: veo asuelels arse sieve 100 100 volts 
BLT NOcO AV -Ol GAC pris cleraie eee nrsiessierite fo) sles eels\ Sveiole syeuolfe tells) okersiteve 0 0 volts 
ETI INO 2 VOltA Orin. cditrsis citiccele o.6) eva si etiekofWs dekeholasclte) ohesaliels la! ols 67.5 67.5 volts 
rid NOMaVOltAGare tect eith ctrica cnc setts cricie siemens 0 ~ volts 
Grid-No.3 Transconductance - 270 umbhos 
Grid-No.1 Transconductance 1200 - umbhos 
OALGGUETEI Use come teleistaatete sai a nes cisions wait eiesece eters = 2 ma 
Grid-No.3 Voltage (Approx.) for plate current of 100 va - -3.7 volts 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... - 4 volts 
Maximum Circuit Values: 
| Grid-No.3-Circuit Resistance (Each Unit)......... Tal dielaNee elects averabahabatetssete 0.5 max megohm 
MiGrid-No.1-Circult Resistance. . 00.222. cc ec c sn ecwewesccsnnens aieleletenels an 0.5 max megohm 


°The de component must not exceed 100 volts. 
| ® Adjusted to give a de grid-No.1 current of 100 microamperer. 
® With plate and grid No.3 of the other unit connected to ground. 


POWER PENTODE 


Miniature type used in audio out- 
put stages of radio and television re- 
ceivers employing series-connected 4GZ5 
heaterstrings. Outline 7B, OUTLINES 
SECTION. Tube requires miniature 
| seven-contact socket and may be mounted in any position. Heater volts (ac/dc), 4; 
/ amperes, 0.6; warm-up time (average), 11 seconds. 
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CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATE VOLTAGE cists gccce cette ae een ee ee phevatetsyorels ats 
GRID-NO.2 (SCREEN-GRID) VOLTAGE..........00000.. ROS OOOO RAG 6c ° 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value syaeiete viele. teatateiens * 
AVERAGE CATHODE CURRENT......... siselaiselerelalniales svelerene ccsinceasara viele tehencatote 
PEATE DISSIPATION, sconces e en en ai sis se lslalershens e 6 obsere : 


GRID-NO.2 INPUTS oS ciisals maleate Tone eee ee nn a een oe 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... 
Heater positive with respect to cathode.......... oe 
BuLs TEMPERATURE (At hottest point)..........cccceeeee 


Typical Operation: 
Plate Supply Voltage... a0.26 saseerenenice: «eee ee 250 
Grid-No.2 Supply: Voltagess.ne cece een eee 250 
Cathode-Bias Resistor...............0- spatre\exereioteis ewe es x 270 
Peak AF Grid-No.1sVoltagaastne ocactenet ee ae eee 5 9.8 
Zero-Signal Plate Current; ww .seeeb eee) See eee 16 
Maximum-Signal Plate Current. ..........ccceeeccccccccce 16 
Zero-Signal Grid-No.2 Current, ss... ss. eo ened uee: 2.7 
Maximum-Signal Grid-No.2 Current...........ccccecceeees 5 
Plate Resistance (A pprox:)t\cm.dese esas ee een een - 
Transconductance, ......cscecccece ale lavelatetayele ets /eretete seca 5 - 
Load Resistance.......... BURODOGACIO BO Cae Ganan donanuae an 15000 
Total Harmonic Distortions;>. cee ges ee eee eee 10 
Maximum-Signal Power Output.............ccccceeesecce S 1.8 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation’s:i woe sess oot ee ee eon aloe aoe Ee 4 
For cathode-bias operations. ee eo eet eee ee AS 
= The de component must not exceed 100 volts. 
® Bypassed. 


SHARP-CUTOFF PENTODE 


Miniature type with frame grid 
used in the if-amplifier stages of tele- 
vision receivers employing series-con- 
nected heaterstrings.Outline8B,OUT- 
LINESSECTION. Tube requires min- 


4HM6 


0 max volts 

380 max ma 
4.8 max watts 
1.1 max watts 
200 max volts 
200" max volts 
200 max °C 
250 volts 
250 volts 
270° ohms 
2 volts 

16 ma 
16 ma 
Zel maa 
5 ma 
0.15 megohm 
8400 piohos 
15000 ohms 
10 per cent 

1 of watts 


lature nine-contact socket and may be mounted in any position. Heater volts 


(ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS Ai AMPLIFIER 


Maximum Ratings, (Design-Maximum Values). 


PLATE: VOLTAGU fs 2 os. oho Das oR ake eT ee miniereiee 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE. .....-..cccccccccccccccce an 
GRID-N0:2/ VOLTAGE: | h: «...1esrraaie oe see ee eee ee Cee 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Negative-bias value........-.-.+- as 
CATHODE ‘CURRENT can caioartetc cree tne cia eee G 
PLATE DISSIPATION: 5 ois Saaeetie oe See cee Oe eee Oe ° 
GRID-No.2 Input: 

For grid-No.2 voltages up to 125 volts..... ewitets Stare teioe Por dciacae aiijete 

For grid-No.2 voltages between 125 and 150 volts....... eiafelevekelatalaraterte 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........seecccecece Hd ie § 


Heater positive with respect to cathode. o ococececec ccc oso oc oe ect one 


Characteristics: 
Plate: Supply Voltage - 2.0.01: <ieicslerartactremneicwee eh ene ae 


250 max volts 


' 250 max volts 


See curve page 70 


-50 max volts 
25 max ma 
2.5 max watts 
0.6 max wait 


See curve page 70 


200 max volts 
200"mazx volts 


Grid No.3 (Suppressor Grid).........seceeceeecccecececsceseeees Connected to cathode at socket 


Grid-No.2/SupplygVoltage, er cscaoce cee coe coo ee 
Cathode-Bias Resistor, :... s.coenn ee Cree ee 
Plate ‘Resistance (Approx.)\7o% dea cenetnies Geico Cutts ate een 
CPANSCONAUCLANECES <co/2 0; «:s'«:s\s.c1e,0j8/slonicie io enicsioie oo eee oe ee 
Plate Curronticescecscctcices cectmoten ct ees 
Grid-No.2' Current. mistecees cps cislet codes cooten oan ee ee ae 
Grid-No.1 Voltage (Approx.) for transconductance of 100 wmbhos, « «. a» «» 
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125 volts 
125 volts 
56 ohms 
0.156 megohm 
15000 prohos 
13 ma 
8.2 ma 
3 volts 


Technical Data 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation......... OOO OCOD Co Ci OLLI LEC OOT =nhO000 0.25 max megohm 
Horieathode-bias Operation! stares wines sislelele « slaleveeisiele » aaa teh aint sistsis) ss cC 1 max megohm 


= The de component must not exceed 100 volts. 


H 
5 "2 SHARP-CUTOFF TWIN PENTODE 
=) ct Miniature type used in age am- 
e plifier, syne, and noise-limiting circuits 4 HS 8 
< Pp, of television receivers employing series- Belated boos: 
connected heater strings. One pentode 3HS8, 6HS8 


us G3p, unit is used as a combined sync sepa- 
rator and sync clipper; the other pentode unit is used as the age amplifier. Outline 
8D, OUTLINES SECTION. Heater volts (ac/dc), 4.2; amperes, 0.45; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6HS8. 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type with frame grid 
used in the if-amplifier stages of tele- AHT6 
vision receivers employing series-con- 
nected heater strings.Outline 8B,OUT- 
LINESSECTION. Tuberequires min- 
iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 4.2; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A: AMPLIFIER 

Maximum Ratings, (Design-Mazximum Values): 
IPLATHEV OLTAGH: occ ccc occ ciclsiles ccc tcclsiclbiclecs culties vicebicaevievcicwe vee = 250 maz volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. ...seseeeseeeereeeteeereeee 250 max volts 
TENG CaVOLTAGH seo ceceicccte alcivis pieisiciele «oeltieltisin's cis tieisionicvels win et ree See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Negative-bias value..........+.+++- -50 max volts 
GATHODHICURRIUNT: wi. nisd «cles cle oe.c eleice) & e106 s eivisieisicisieisieiay «is s ea.siscle s sie 25 max ma 
PLATE DISSIPATION. .....ccccccccccserscvecces sbeaverasepaoscnncunnd: 2.5 maz watts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 125 volts. ........sceceececerereeeece @ 0.6 max watt 

For grid-No.2 voltages between 125 and 250 volts. ......-.++++++eeee See curve page 70 
PEAK HEATER-CATHODH VOLTAGE: 

Heater negative with respect to cathode.......+...++- i sheave seh avwie spouse - 200 max volts 

Heater positive with respect to cathode. .....eseserececcreeerereroe 200"®max volts 
Characteristics: 
Plate Supply Voltage........ HRADCDEOC DCA GUO UIDOGU GOL PUD OC a OC OCIOTG 125 volts 
Grid-No.3 (Suppressor Grid)........e+-+> mroreleiareieiaretareala ie aiavs oral sieis Connected to cathode at socket 
Grid-No.2 Supply Voltage............- SD ICSOIO.CIOCOGASO steels oelelaveiate or 125 volts 
Cathode-Bias Resistor....... ARADO ROOT Riebereisie eile. wie's Setindals's ASACO HOACe 56 ohms 
Plate Resistance (Approx.)..... Bielaioishevsuseletere Feon ALeOGe Sveter aya Velatateteiiiete 0.1438 megohm 
*TPANSCOHAUCtRTICE. sais s'c\c css) o's). 0.0.0 ele ale ci0/018\6)aele's'e 6/010 siete sielelsieleloleveinie\s'o.e 14000 pmhos 
Plate Ourren tasers vleisiaivic c/o sislleieiele'v ciels|> 0 e's.015 Dre AURIOO MO OICG aioe ates janategeiete 15 ma 
CGTIGENG COULTER Gc arcitie cre clclenteeeleverciel eel ala cfalale slelsrs a lslels sls 'srava/ais ele lete.s16's 4 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 100 umhos..........» -4.5 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation........e+s+e+ (Ss odcneatecpescdons seacesdr 1 0.25 max megohm 

For cathode-bias operation........++++++ Pn eo cittantere:stel ore alelsJatee wjoroas 1 max megohm 


® The dc component must not exceed 100 volts. 
H 


SHARP-CUTOFF PENTODE 


Miniature type with frame grid 
used in if-amplifier stages of television AJ C6 
receivers utilizing intermediate fre- Related types: 
quencies in the order of 40 megacycles 3JC6, 6JC6 


and employing series-connected heater 

strings. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.5; amperes, 
0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6JC6. 
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SHARP-CUTOFF PENTODE 


Miniature type used as if-ampli- 


A D6 fier tube in television receivers utiliz- 
Related types: ing intermediate frequencies in the or- 
3JD6, 6JD6 der of 40 megacycles and employing 


series-connected heater strings. Out- 
line 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.5; amperes, 0.45; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6J D6. 


DIODE—SHARP-CUTOFF 
PENTODE 
Miniature type used in diversified 
5 AM 8 applications in television receivers em- 
Related type: ploying series-connected heater strings. 
6AM8A The pentode unit is used as an ampli- 


fier and the high-perveance diode as a 
detector or de restorer. Outline 8B, OUTLINES SECTION. Heater volts (ac¢/de), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with miniature type 6AM8-A. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 

5 AN 8 variety of applications in television re- 

Related type: ceivers employing series-connected 

6AN8A heater strings. The pentode unit is used 

as an amplifier and the triode unit is 

used in oscillator or syne circuits. Outline 8B, OUTLINES SECTION. Heater volts 

(ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6AN8. 


BEAM POWER TUBE 


Miniature type used as audio am- 

5 AQ 5 plifier in television receivers employing 

Related: types? series-connected heater strings. Out- 

6AQ5A, 12AQ5 line CG, OUTLINES SECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; 

warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6AQ5-A. 


Po NC 


5AS4 FULL-WAVE VACUUM RECTIFIER r 
Glass octal types used in power“ @) (6) 
5 AS 4 A supply of television receivers having 

high de requirements. Type 5AS4-A, TR) OF 

Outline 19C, OUTLINES SECTION. Ons 

Type 5AS4 maximum dimensions: No € 
over-all length, 5-1/8 inches; seated height, 4-9/16 inches; diameter, 2-1/16 inches. 
Type 5AS4-A may be supplied with pins 8, 5, and 7 omitted. Tubes require octal 
socket. Vertical mounting is preferred, but horizontal mounting is permissible if 
pins 1 and 4 are in vertical plane. It is especially important that these tubes, like 
other power-handling tubes, be adequately ventilated. Heater volts (ac), 5.0; am- 


peres, 3.0. For maximum ratings, typical operation, and curves, refer to type 
5U4-GB. Type 5AS4 is a DISCONTINUED type listed for reference only. 
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DIODE—SHARP-CUTOFF 
PENTODE 
Miniature type used in diversified 
applications in television receivers em- 5 AS8 
ploying series-connected heater strings. Related type: 
The pentode unit is used as an ampli- 6AS8 


fier and the high-perveance diode as a 

detector or dc restorer. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with miniature type 6AS8. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Q\ v2e Miniature type used as combined 
y oscillator and mixer tube in television 5 AT8 
(8)c3, receivers employing series-connected Related type: 
heaterstrings. Outline8B, OUTLINES 6ATSA 
SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6AT8-A. 


Po NC 

GEAO FULL-WAVE VACUUM RECTIFIER 
NC Ow 
@) Glass octal type used as power 
supply in television receivers and other 5 AU 4 

F Cm\ OFF: equipment having high dec require- 
(1) ¥() ments. Maximum dimensions: over-all 
NC F length, 4-3/4 inches; seated height, 


4-3/16 inches; diameter, 1-11/16 inches. Tube requires octal socket and must be 
used in vertical position; horizontal operation is permissible only if pins 2 and 4 
are in vertical plane. It is especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Filament volts (ac/dc), 5; amperes, 3.75. 
For discussion of Rating Chart, refer to INTERPRETATION OF TUBE DATA. 


FULL- WAVE RECTIFIER 


Maximum Ratings, (Design-Center Values): 


PAK INV MRR LATE NV OL TAGE sc). «colle sie ose e's stetete ls viele state ei tvetslavehabe 6 6a lav 1400 max volts 
PMA PLATE CURRENT (POL EIRGE) «6c. toteteaielovatetelorelsvetehatalelay's\atarevete sveretolalele rere 1075 maz ma 
HotT-SWITCHING TRANSIENT PLATE CURRENT 

(Per Plate), maximuma duration 0.2 second. ............2seececseeee 5.25 max amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms)............ ccc eccceccecee See Rating Chart 
HC LOUTEUTICUBRENTICE CY ELS be) <3 .nre cists siclete «1s /a)elsisicieia,g's ste gow erelelnvele sie See Rating Chart 


TYPE 5AU4 
E,=5 VOLTS AC 
MAXIMUM OPERATING VALUES WITH: 
CHOKE—INPUT FILTER 
CAPACITOR=INPUT FILTER 


OC OUTPUT MILLIAMPERES PER PLATE 


0 100 200 300 400 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
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Typical Operation: 


Filter Input Capacitor 
AC Plate-to-Plate Supply Voltage (rms).......+ese+eee---- 600 800 
Filter-Input Capacitor... 21.022 ccieleselhele siete atereleiete ote sie)nr=atalels 40 40 
Effective Plate Supply Impedance per Plate.............06. 30 50 
Pilter-Input Choke soso tetetstelete che otelelsreretoretersiatshovarelelsleuetelstele - - 

DCiOutput, Curren gs cis's ete toute fovetoictetareye tare maeebeiarosieieteislaleie i= 850 325 


DC Output Voltage at Input to Filter (Approx. a cesses seer alo 1a00 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma (per plate)... 2.2.00 e000 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 


5 AV 8 variety of applications in television re- er, 


ceivers employing series-connected 


heater strings. Outline8B, OUTLINES ef 


SECTION. Tube requires miniature 
nine-contact socket and may be 
mounted in any position. 


HEATER VOLTAGE (AC/DC) ......eeeecsecees shaiaie/slais}elsis/eie'svelelete eraisiate ateinca 
PimAgmR GURBREING |. coc cnc ciaierciele elcle clclarelelsivieie/eielclolecsleisys\eleislerelc\ ein sielsliolels 5 
HEATER WARM-UP TIME (Average) .....ccccccccccccccccesccccscsecese 
DIRECT INTERELECTRODE CAPACITANCES: 


Triode Unit: 
Grid'to Plate <......0« sesle sce cieiee Matetejale(oleleleiele olefs lolol el sfeveleteletn's slalerere 
Grid to Cathode and Heater. ......ccccccccccccecsccsees Sfewaneate sictelels 


Plate to Cathode and Heater .....cccsccccccccccccccccccecceseees 
Pentode Unit: 

Grid No.d to Plate: daiieielccielctels cleleteloleleletelelsleteretsletsielerciistelsitayslelsleverels tel ar 

Grid No.1 to Cathode, Heater, Grid No. 2,Grid No.3, ‘and Internal Shield. . > 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. 


Triode Grid to Pentode Plate. .......c.sccccccccccccvccccsscscccce RRIAIC 
Pentode Grid No.1 to Triode Plate.......... ita g stare crelendiara te siere DAG O 6 
Pentode Plate to Triode Plate ..........-+.- steiteretercieiels Sefotey altel stele slatele-a 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PEATE) VOLTAGE eec ace cie aynivle'e oreicle/oiole eidcayaleisyerereier sive eye e1eceleie 300 maz 
Grip No.2 SUPPLY VOLTAGE ....... Sh dSeS Nope sauce s106.40 = 
GRID -No. 2 (SCREEN-GRID) VOLTAGE .......-2eeeeeeeees re - 
GripD-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value .... 0 maz 
PLATE DISSIPATION .......- S080 HOHSSdOD eieielelelassisleicisisisieeie<s 2.5 maz 
Grip-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts ...........-- ASOD - 

For grid-No.2 voltages between 150 and 300 volts Be veralers - 
PraK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..........-+e06 200 maz 

Heater positive with respect to cathode .........+++e00 200°max 
Characteristics: 
Plate Supply Voltages. ciccise.csicl viele sities sisieitisiscisisieioriereieie's 200 
Grid-No.2 Supply Voltage ........... sia slot otelele bhosiele eres , - 
GridENoi li Voltage <, <citere a s cfatetalere oalatele (a leleratarerele/sinisloieieieleicie 7 -6 
Cathode-Bias Resistor .....ccccscsccccccsccccsccvesoeee 5 - 
Amplification Factor ........ F TOC OGG TOTS HOO OO AOC . 19 
Plate*Resistance’ (A pprox:) ic. <iovs1+ «1010' «10:aleiess) oloiuleiniovetelefelele'e 5 5750 
*TyansCOnaductAanCe «saat oxe cere enske tale todete ote evel eesteuolexeduaielancishelefote : 8300 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa ...... -19 
Plate Curren ty ers noc rofeceacthase ellos clelenete) srs eters tay mieeron ometevn ve aliellete te ; 13 
Grid=No.2) Current. cis eee ratoralia eleva! oyaeseterorayotavete ote) allejisZeiots) eters ae - 
Grid-No.1-Circuit Resistance:* 

For fixed-bias operation........ bre cejaperevalolelevete dinteleapetsiers 5 0.5 maz 

For cathode-bias operation ........0.cs0sccveccccvce ‘ 1.0 maz 


° The de component must not exceed 100 volts. 


Triode Unit Pentode Unit 


4.7 volts 
0.6 ampere 
11 seconds 
1.5 pf 

2 pi 
0.34 pf 
0.04 maz pf 
q pf 

3 pf 
0.005 pf 
0.006 pf 
0.045 pf 
800 max volts 
800 maz volts 
See curve page 70 

0 maz volts 

2 maz watts 

0.5 max watt 


See curve page 70 


200 maz 
200°max 


200 
150 


180 


800000 
6200 
-8 

9.5 
2.8 


volts 
volts 


volts 
volts 
volts 
ohms 
ohms 
ohms 
pmhos 
volts 
ma 
ma 


0.25 maz megohm 
1.0 max megohm 


* [f either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for both units 


should not exceed the stated values. 
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Pp2 
(4) FULL-WAVE VACUUM RECTIFIER 
(6) Glass octal t i 
ype used in power sup- 
plies of radio and television receivers 5 AW4 
po having high de requirements. Maxi- 
Cy) mum dimensions:over-alllength,5-3/16 
NC F inches; seated length, 4-5/8 inches; 


diameter, 1-9/16 inches. Tube requires octal socket and may be operated in any 
position. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. Filament volts (ac/de), 5; amperes, 3.7. For discussion of 
Rating Chart, refer to INTERPRETATION OF TUBE DATA. 


FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


PEAK INVERSE PLATE VOLTAGE. .......ccceccccccececsecseccscseseenes 1550 max volts 
PEAK PLATE CURRENT (Per Plate)... 2... 2. ccc ere cen ceeccrecccsccsscce 750 maz ma 
HotT-SWITCHING TRANSIENT PLATE CURRENT 

(Per Plate) maximum duration 0.2 second...........ssseeeceeeeees 4 max amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms)....-.-- see secre cece cereee See Rating Chart 
DC OUTPUT CURRENT: « <c os. ocie cls slelele « o/s 0 swleislewicelelsiee cisieis es steel sieieie nie © See Rating Chart 


Typical Operation: 


Filter Input Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms)......+-s+sseeeeees 900 1100 volts 
Filter-Input Capacitor. ..........cecee cece ces escsceccecce 10 - pf 
Effective Plate Supply Impedance per Plate.............++. 153 - ohms 
Filter-Input Choke. .......scceeccccreccsscccescsesceecs - 10 henries 
DC Output Current.........c cece ccc cece eet e eee ereceeces 250 250 ma 
DC Putput Voltage at Input to Filter (Approx.).......... ole 422 440 volts 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma (per plate)...........- state 50 volts 
RATING CHART 
TYPE 5AW4 
E25 VOLTS AC 
W) 
& 
& 
i MAXIMUM OPERATING VALUES WITH: 
CHOKE-INPUT FILTER 
8 CAPACITOR-INPUT FILTER 
ac 
8 
oO 100 200 300, 400 500 600 700 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
S2CS-H2057 
Poo 
ne FULL-WAVE VACUUM RECTIFIER 
NC PO) _Lock-in type used in power supply of radio 
equipment having moderate de requirements. 5 AZ4 
Outline 183B, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts (ac), 5.0; 
Ne amperes, 2.0. Maximum ratings as full-wave 
¢ rectifier: peak inverse plate volts, 1400 maz; 
peak plate ma. (per plate), 375 maz; de output 
nc CU ma., 125 maz. This type is used principally for 
BS renewal purposes. 
Typical Operation: 
Filter Input Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms) ..... HShOWOOHa oD ee : 700 1000 volts 
Filter-Input Capacitor. ....... 2c eect recesses tee sereeece 4 - ut 
| Total Effective Plate-Supply Impedance Per Platef . eee 50 ohms 
| Filter-Input Choke.......... PS aor Aaiataka ao eteicavete eheiate everets 5 henries: 
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Filter Input Capacitor Choke 
DC OutputiCurrenth a eeeee eerie emer center . 125 125 ma 
DC Output Voltage at Input to Filter (Approx.): 
At half-loadicurrent (62-5"ma.)) oes sats oe nace eee aoe 392.5 405 volts 
Attiuil-loadkcarrent (125ima)ree eee coe ohieee s e tice 340 882 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current) 3.0... 6. 6s..<.000 cease. ms 52.5 23 volts 


{ When a filter-input capacitor larger than 40 yu. is used, it may be necessary to use more plate-supply 
impedance than the value shown in order to limit the peak piate current to the rated value. 


MEDIUM-MU TRIODE— 
5B8 SHARP-CUTOFF PENTODE 


Miniature type used as combined 
vhf oscillator and mixer in television 
receivers employing series-connected 
heater strings. Outline 8B,OUTLINES 
SECTION. Tube requires miniature 

nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 
4.7; amperes, 0.6; warm-up time (average), 11 seconds. 


CLASS A, AMPLIFIER 


Trio 

Maximum Ratings, (Design-Center Values): beset Levies 
PLAT VOLTAGE: «. 50 cto. ce croscisieisrsi= etete ei ors 5 ares ere reeslelelovs evavavetere 300 max 300 maz volts 
Grip-No.2 (SCREEN-GRID) SUPPLY VOLTAGB................ = 300 max volts 
GRD-NO2cVOLTAGH A iis.c tel crvorumtola a ahets o's etslehe verete?atete ais revetenete ce See curve page 70 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PLATED ISSIPA TION: 2:00 <i ceteieaciecsorate «ee sai ore ee) sieje sisisieie.ritiere 2.5 max 2 max watts 
Grip No.2 INPuT: 

For grid-No.2 voltages up to 150 volts................... = 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts......... = See curve page 70 
PEAK HBEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................-- 200 max 200 max volts 

Heater positive with respect to cathode................. 200"maz 200®maxz voits 
Characteristics: 
Plate Supply, Voltages). cryassicin 5 crs creas sae lctobeseletelstareveleietsl si sicrers 200 200 volts 
Grid=No.2) Supply Voltage: <=. a ansert sjsistereleteletslshslelaseistolsl siauettrs = 150 volts 
Grid) Voltage .\oi. 5.0:sis'2 5/209 cts |e sbsiersnsys chansons ake ioieianauater @ wiers atatecs -6 - volts 
Cathode-Bias Resistor 1. Saeesueig oplaace ocieis oiele © aleve siekemietans = 180 ohms 
Amplification Factor. 7. ois spa=cciclsisiotat tarsi eieeeesieieisbeteca tere 19 =. 
Plate Resistance (Approx.))..<.s:o<:. << sheisis s slals, am, 6 seep elel aise lakers 5750 800000 ohms 
Transconductance..... aha aw averaiazelahone eleketeletereteietere ara esshersatinsstere 3300 6200 umbhos 
Plate Current......... SAAT COT COOAIOS COLE TIS Cioe xk 13 9.5 ma 
Grid-No.Z Current: .../c.seroienctneisvetscckones tuets etshekspalaeloasich charade = 2.8 ma 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... -19 - 8 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance*: 

For fixed-bias operation........ eee cccccccccecccceccces 0.5 max 0.25 max megohm 

Por eathode-bias operation=....... 2+ sce cee tees 1.0 maz 1.0 max megohm 


®= The dec component must not exceed 100 volts. 
“Tf either unit is operated at maximum rated conditions, grid-No.1-circuit resistance for both units 
should not exceed the stated values. 


FULL-WAVE VACUUM RECTIFIER 


Novar type used in power supplies 

5BC3 of radio equipment and television re- 

ceivers having high de requirements. 

Outline 17B, OUTLINES SECTION. 

Tube requires novar nine-contact 

socket. Vertical operation is preferred, but tube may be operated in horizontal 

position if pins 2 and 7 are in vertical plane. It is especially important that this 

tube, like other power-handling tubes, be adequately ventilated. Filament volts 
(ac), 5; amperes, 3. 
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FULL- WAVE RECTIFIER 


Maximum Ratings, (Design-Maximum Values): 


PAK INVERSE PLATE VOLTAGB.........2.0ccccccccvesevessseseveees aie 1700 max volts 
IPRAK PLATE CURRENT (Per Plate)... ...2 2.25. ccc ct owecocnecsennsececs l max ampere 
Hot-SwITCHING TRANSIENT PLATE CURRENT (Per Plate)°...........0+008 5 max amperes 
AC PLATE-SUPPLY VOLTAGE (Per Plate, rms). ........-esseecccrreresece See Rating Chart 
DC OurTruT CuRRENT (Per Plate)...........-.-5- GnacobedsGectuanen ae See Rating Chart 


Typical Operation with Capacitor Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms)............ 4 600 900 1100 volts 

Hilter-Input Capacitors. . 2.5... ee ete eee emcees 40 40 40 mi 

Total Effective Plate-Supply Impedance per Plate.... 74 67 97 ohms 
DC Output Voltage at Input to Filter (Approx.): 

At load current of: SOOM MA mera sisi Gusisrsuee cules eer 290 - - volts 

CHET & Ar ie Smee Oe oA ORO = 460 - volts 

162 nti cycisie eho vere¥ore Soyo ayeieepers.e = - 630 volts 

ASOtma span eeiees Felslestsavete © orale 335 - - v's 

BSH sliwrestye 5 Ava o ear AeR cn ROCIO - 520 ~ v ts 

BL INR araictehors ce Pie veral aie oe lwlereve f, - - 680 volts 


Typical Operation with Choke Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms)............ mieeerthemer 900 1100 volts 

Bal Ger-inputi@: Oke fe 5 chke coke) haley e Piel co eiele + ais wale sieiniee snl 10 10 henries 
DC Output Voltage at Input to Filter (Approx.): 

At load current of: S48ima sites eal eletewems estate wine 840 - volts 

DUBcIn as nie cities ele ee: Cslsretmiaie chelators ies - 440 volts 

VTA nas ee Oe artes. reteiarcke ele slekejekeia 355 - volts 

AST ma hae eee caches © - 455 volts 


© If hot switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 5 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 

® Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 


RATING CHART 


TYPE 5BC3 
Ef=5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH: 
CHOKE -INPUT FILTER 
CAPACITOR-INPUT FILTER 


nN 
° 
fe} 
= 
| 
> 


OC OUTPUT MILLIAMPERES PER PLATE 
a 
oO 


° 100 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-l2Z00TS 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined vhf mixer 5 B E 8 
and oscillator tube in television receivers em- 


ploying series-connected heater strings. Outline 

8B, OUTLINES SECTION. Tube requires min- 

iature nine-contact socket. Heater volts (ac /de), 

4.7; amperes, 0.6; warm-up time (average), 11 

seconds. Characteristics of triode unit as class A1 amplifier: plate supply volts, 150 (300 maz); cathode- 
bias resistor, 56 ohms; amplification factor, 40; plate resistance (approx.), 5000 ohms; transconductan ce 

8500 umhos; plate ma., 18; plate dissipation, 2.5 max watts. Pentode unit: plate supply volts, 250 (300 
max); grid-No.2 supply volts, 110 (800 maz) ; cathode-bias resistor, 68 ohms; plate resistance (approx.) 

0.4 megohm; transconductance, 5200 uwmhos; plate ma., 10; grid-No.2 ma., 3.5; plate dissipation, 28 
maz watts; grid-No.2 input, 0.5 max watt. This type is used principally for renewal purposes, 
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H 
MEDIUM-MU TWIN TRIODE OFAN 


Miniature type used in direct- “e@y/ ») 
5BK7 A coupled cathode-drive rf amplifier cir- Ke d 


Related type: cuits of vhf television tuners utilizing (2) 
6BK7B series-connected heater strings. Out- St2 NEF, “a 
line 8B, OUTLINES SECTION. PTZ is 


Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except — 
for heater ratings, this type is identical with miniature type 6BK7-B. 


MEDIUM-MU TWIN TRIODE y 
Miniature type used in direct- “2G or 
5BQ7 A coupled cathode-drive rf amplifier cir- (y 
Related types: cuits of vhf television tuners employ- cts ie 
4BQ7A, 6BQ7A ing series-connected heater strings. : 


Outline 8B, OUTLINES SECTION. *2” ~ “Is 
Heater volts (ac/dc), 5.6; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BQ7-A. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


SBR 8 Miniature type used in a wide 
variety of applications in color and 
black-and-white television receivers 
employing series-connected heater 
strings. Outline 8B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with miniature type 6BR8-A. 


Related type: 
6BR8A 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a variety of appli- 

5 BI8s cations in television receivers employing series- 
connected heater strings. The pentode unit is 

used as an if amplifier, video amplifier, agc am- 

plifier, or reactance tube. The diode unit is 

used in automatic-frequency-control and detec- 

tor circuits. Outline8B, OUTLINESSECTION. 

Heater volts (ac/dc), 4.7; amperes, 0.6; warm- 

up time (average), 11 seconds. Tube requires 

miniature nine-contact socket. Characteristics of pentode unit as class Ai amplifier: plate supply volts, 
200 (800 maz); grid-No.2 supply volts, 150 (800 maz); cathode-bias resistor, 180 ohms; plate resistance 
(approx.), 0.8 megohm; transconductance, 6200 umhos; plate ma., 9.5; grid-No.2 ma., 2.8; plate dis- 
sipation, 2 max watts; grid-No.2 input, 0.5 max watt. Maximum diode plate ma. (each unit), 1 maz. 
This type is used principally for renewal purposes. 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in television ™™! 


5BW8 receivers employing series-connected 
Galatedinvee: heater strings. The pentode unit is i! 
6BW8 used as a sound if amplifier, sound 


limiter, and age keyer. The diodes are "2 
used as horizontal phase detectors. Outline 8B, OUTLINES SECTION. Heater 
volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with miniature type 6BW8. 
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ees MEDIUM-MU TRIODE— 


Re cop  SHARP-CUTOFF PENTODE 
| Miniature type used as combined 

er) WG (®)csp oscillator and mixer tube in television 5 CG8 
| 0 receivers employing series-connected Related type: 
) cr Zip heater strings. Outline 8B, OUT- 6CG8 


| LINES SECTION. Heater volts (ac/ 
‘dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6CG8-A. 


H MEDIUM-MU TRIODE— 
SHARP-CUTOFF TETRODE 5CL8 
Go: aos sy * 
KT) No TR Miniature types used as combined 
vhf oscillator and mixer in television 5 CL8 A 
TON rr receivers employing series-connected Golated'iype: 
) heater strings. Outline 8B, OUTLINES 6CL8A, 19CL8A 


SitR_ SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, types 
5CL8 and 5CL8-A are identical with miniature types 6CL8 and 6CL8-A, respec- 
: tively. Type 5CL8 is a DISCONTINUED type listed for reference only. 


hd HIGH-MU TRIODE— 
a ee SHARP-CUTOFF PENTODE 
pop Miniature type used in television 
is 
a Pe receivers employing series-connected 5 CM 8 
uu heater strings. The pentode unit is used Related type: 
Py tr as anintermediate-frequency amplifier, 6CMs 


a video amplifier, an age amplifier, oras 
a reactance tube. The triode unit is used in sweep-oscillator, syne-separator, sync- 
clipper, and phase-splitter circuits. Outline 8B, OUTLINES SECTION. Heater 
| volts (ac/dc), 4.7; amperes, 0.6. Except for heater ratings, this type is identical 
with miniature type 6CM8. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF TETRODE 


Miniature type used in a wide 
variety of applications in color and 5CQ8 
black-and-white television receivers Related type: 
employing series-connected heater 6caes 
strings. The tetrode unit is used as a 
| mixer or amplifier and the triode unit is used in oscillator and rf amplifier circuits. 
' Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; 
| warm-up time (average), 11 seconds. Except for heater ratings, this type is identical 
_ with miniature type 6CQ8. 


BEAM POWER TUBE 


Miniature type used as vertical 


deflection amplifier and as audio out- 5CZ 5 
put tube in television and radio receiv- Related type: 
ers employing series-connected heater 6CZ5 


strings. Outline 8E, OUTLINES SEC- 
| TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. 
_ Except for heater ratings, this type is identical with miniature type 6CZ5. 
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SO HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 
Kr 


5DH 8 Miniature type used in television °>"'S 
receivers having series-connected 
heater strings. Pentode used as video px @) 
or audio if amplifier; triode used as 
syne amplifier, sync clipper, syne sep- 
arator, or vertical oscillator. Outline 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be operated in any position. Heater volts 
(ac/dc), 5.2; amperes, 0.6; heater warm-up time (average), 11 seconds. 


CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 
PLATE AVOLTAGE Sa fein. «cists traniotereseisterensiotolely etereiets Sicterstelsieisraret 300 max 300 max volts 
GRriD-N0o.2 (SCREEN-GRID) SUPPLY VOLTAGE. . Sad - 300 max volts 
GRID=-NOJ27VOUTAGH sch cisleeeecieietecleic siniare te olslericteretem is orsheroiolots - See curve page 70 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PEATH DISSIPATION see eels) s aie ees ehepeaeleicieleveie lel sicuelelelais steverele - 2.0 maz 2.2 max watts 
GrRip-No.2 INPUT 
For grid-No.2 voltages up to 150 volts.............ceee - 0.55 max watt 
For grid-No.2 voltages between 150 and 300 volts....... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............++. 200 max 200 max volts 
Heater positive with respect to cathode.............+++ 200 “max 200 °max volts 
Characteristics: Triode Unit Pentode Unit 
Plate Supply. Voltage. oc. «is ole siaielelolewicisciias sleisie'ois sie sivis 06 250 125 volts 
Grid-No.2 Supply Voltages os. -1:steiieuiniwiers oie eo 1h 2 sous oie olieiars #3 125 volts 
Cathode=Bias Resistores oiac crete cis cle le elite sella: Melle ce areteletnsP= = )nliatlay 390 56 ohms 
Plate;Gurrentss., skis sche athe e ekatemetene anew othe eee a ates tate eed to te 7.3 13.5 ma 
GridENo BC irrent yin. ete easracense eines Feteseteral ove staustererais - 3.8 ma 
Amplification Factor. .-..s:./citersrste rele terete el fetal at olteteletalasol» 53 - 
Plate Resistance (APprox.) ¢ 02-0). 2.52 teens ewer ess sce owes 0.012 0.15 megohm 
TransconduGtance sc ele ciara avotedesieteterey-oarseneeie san lohale tl chsteteeraliess fale 4400 8600 p»mhos 
For plate current of 10 pa. .....0.ccccee recesses ce rsece -10 = volts 
For plate current of 20 ua......-eecrerescccesscceees ¢ = -6 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ..2ijs 5.510) +14 /010le sie s.elets)s s/6'n slelelarsa ; 0.5 maz 0.25 max megohm 
For cathode-bias operation aa ccsc coe. sto 6 leis stelere ea nie feiciele 0.1 max 1.0 max megohm 


VERTICAL DEFLECTION OSCILLATOR 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): Triode Unit 
DG PLATE VOLTAGE .cchisiald Se cee ole cick Cevetere sete tate ale eicailel ole’ = lePalial aielalte tects) «eters 300 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE 400 max volts 
PEAK CATHODE CURRENT. .........-0-6- : 35 max ma 
AVERAGH CATHODE. CURRENT. <..... 0-00 cesses ecsrssinwe 12 max ma 
PLATE DISSIPATION. o.5:< 2 scleskld woasaiehelels!oud olasets ls se %ereie ton; Siniele prleteua sie shale ietaialetels 1 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......s.seeeeeceeeereveece 200 maz volts 
Heater positive with respect to cathode. .....s.eeesecesecessreveves 200° max volts 


Maximum Circuit Values: 


Grid Circuit Resistance: 
For fixed-bias, cathode-bias, or 
grid-resistor-bias operation. ......+-+++++e0s disje/ejalois(eis' alse nietelel ors loleiwtncn 2.2 max megohms 


° The de component must not exceed 100 volts. 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power sup- 
5 DJ 4. ply of radio and television receivers 


having high de requirements. Outline 
19D, OUTLINES SECTION, Tubere- 
quires octal socket; operation in ver- 
tical position is preferred, but horizontal operation is permissible if pins 2 and 4 
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are in vertical plane. It is especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Filament volts (ac/dc), 5; amperes, 3. 


FULL- WAVE RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 


PEAK INVERSE PLATE VOLTAGE. .... eee e cece sere eres e estes testes 1700 max volts 
PHAK PLATH CURRENT (Per Plate)....... seers see e cscs ec ee sesces 1 max ampere 
Hot-SWITCHING TRANSIENT PLATE CURRENT (Per Plate), Miennn eels os 5 max amperes 
AC PLATE-SUPPLY VOLTAGE (Per Plate, rms, without load).........--+++- See Rating Chart 
DC OureutT CURRENT (Per Plate)......-.+2eeeeeeeee setter nner estes See Rating Chart 
Typical Operation: 
Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms, without load)....... 600 900 1100 volts 
Filter-Input Capacitor®.......0.- see e eee e eee erences 40 40 = pf 
Filter-Input Choke’. .. 020 «cleo otis neideek oles Fare pieiele oa - = 10 henries 
Effective Plate-Supply Impedance per Plater «oon ele oe ee tele siete 212 6T - ohms 
DC Output Voltage at Input to Filter (APPLOX.) ies vee = =e eie!sl> 290 460 420 volts 
DC Output Current... .-<ccwie cece reece wee ne mae ees mine 300 275 275 ma 


° When capacitor values greater than 40 uf are used, the effective plate-supply impedance should be 
increased so that the maximum rating for peak plate current is not exceeded. 


RATING CHART 


TYPE 5DJ4 
E_=5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH: 
CHOKE—INPUT FILTER 
CAPACITOR-INPUT FILTER 


'S PER PLATE 


nN 
° 
(2) 


OC OUTPUT MILLIAMPERE: 


te] 100 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT. LOAD) 


9 MEDIUM-MU TRIODE— 
Hq) ©) yr SHARP-CUTOFF PENTODE 


KP.G3p Miniature type used as combined 
is oscillator and mixer in television re- 5EA8 

her ceivers employing series-connected Related types: 
heater strings and operating at inter- 5EA8, 19EA8 

i or mediate frequencies in the order of 40 

megacycles. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 4.7; am- 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6EA8. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


id Miniature type used as combined 
oscillator and mixer in television re- 5EU8 
Kp.63pJ$ ceivers employing series-connected Related type: 
heaterstrings. Outline8B, OUTLINES 6EU8 


SECTION. Heater volts (ac/dc), 4.7; 

amperes, 0.6; warm-up time (average), 11 seconds. Cathode warm-up time (time 
required for the transconductance to reach 6500 »mhos when the tube is operated 
from a cold start with dc plate volts=100, grid volts=0, and heater amperes=0.560), 
35 seconds. Except for heater ratings and cathode warm-up characteristic, this 
type is identical with miniature type 6EU8. 
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SEW6 


Related types: 
4EW6, 6EW6 
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SHARP-CUTOFF PENTODE 


Miniature type used in the gain- 
controlled picture-if stages of vhf tele- 
vision receivers operating at an inter- 
mediate frequency in the order of 40 
megacycles per second. Outline 7B, 


@Q_@° 
(3) (6)62 
Kx 
FONIZAS YON 

0, iS 


OUTLINES SECTION. Heater volts (ac/dc), 5.6; amperes, 0.45; warm up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 


ture type 6EW6. 


SFG7 


Related type: 
6FG7 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 
oscillator and mixer tube in vhf tele- 
vision receivers employing series-con- 
nected heaterstrings. Outline8B, OUT- 
LINES SECTION. Heater volts (ac/ 


de), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6FG7. 


SFV8 


Related type: 
6FV8 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 
vertical deflection oscillator and gen- 
eral-purpose or if amplifier in television 
receivers employing series-connected 
heaterstrings. Outline8B, OUTLINES 


SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6F V8. 


SGH8 


Related type: 
6GH8 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in multivi- Saray 


brator-type horizontal-deflection cir- 
cuits in television receivers employing 
aseries heater-string arrangement. Also 
used for agc-amplifier or sync-separa- 


al 
a 


tor applications in such receivers. Outline 8B, OUTLINES SECTION. ieee 
volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with miniature type 6GH8. 


SGM6 


Related type: 
6GM6 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type used in gain-con- 
trolled picture-if stages of television 
receivers employing series-connected 
heater strings and operating at inter- 
mediate frequencies in the order of 40 


"® (Gy 
HG) (6)c2 
( 
ae. (NS 2c, 
Y 


megacycles. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 5.6; am- 
peres, 0.5; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6GM6. 
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SHARP-CUTOFF PENTODE 
Miniaturetype used for FM sound- 


detector service in locked-oscillator, 5GX6 
quadrature-grid FM detector circuits, Related type: 
as combined detector, limiter, and 6GX6 


| audio-voltage driver. Tube has two 

‘independent control grids, and has controlled heater warm-up time for use in 
‘receivers employing series-connected heater strings. Outline 7B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 sec- 


onds. Except for heater ratings, this type is identical with miniature type 6GX6. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as combined 


rf power amplifier and oscillator in tele- 5J 6 
vision receivers employing series-con- Related types: 
nected heaterstrings. Outline 7B, OUT- 6J6, 1936 


| LINES SECTION. Heater volts 
(ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
‘ratings, this type is identical with miniature type 6J6. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type with frame-grid 


pentode unit used as combined oscil- 5KE8 
lator-mixer tube in television receivers Related type: 
using an intermediate frequency in the 6KE8 


| order of 40 megacycles and employing 

'series-connected heater strings. Outline 8B, OUTLINES SECTION. Heater volts 
(ac/dc), 5.6; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with miniature type 6KE8. 


FULL-WAVE VACUUM RECTIFIER 


Pp 
Metal type used in power supply of radio 
Pp equipment having large de requirements. Out- 
| 6) ‘ line 6, OUTLINES SECTION. Tube requires 
octal socket. Vertical tube mounting is pre- 
ferred but horizontal mounting is permissible if 5 T4 
a6, pins 2 and 4 are in vertical plane. Filament 
Sei volts (ac), 5.0; amperes, 2.0. Maximum ratings 
(1) (8) as full-wave rectifier: peak inverse plate volts, 
s F 1550 max; peak plate ma. (per plate), 675 maz; 
de output ma., 225 maz. This type is used prin- 
f cipally for renewal purposes. 
Typical Operation: 
| Filter Input Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms) ............0. eee eeeee 900 1100 volts 
Semere I HOUCRC ADACILOD AA gicb cis ohetarawrertssstereiticsa wetness apres se%4 ee 4 - pf 
Total Effective Plate-Supply Impedance Per Platef ............ 150 = ohms 
epee UN DUt CNOKC) te 9 tives desdss ciclovs ood ete eie a bole wee wlsvseuee - 10 henries 
PAULO CULPEN Gao is. Ssia s siele scenes eee savage os Move as SUN 225 225 ma 
DC Output Voltage at apa to B vitver (Approx.): 
Atnal-load current) (112.5 M4.) o.ccccatnlessic wots s 01s 8 siclels oo se 539 465 volts 
At full-load current (225 ma. ay Sh alatelayehisiaps Maiatetocaie ala sisin’s oa)anevelbiars 480 450 volts 
Voltage Regulation (Approx.): 
ialt-load to. full-load Current 56) 510 '70.8 «wi cie oe <isalelviale’clalave oe a0 59 15 volts 


'{ When a filter-input capacitor larger than 40 uf is used,it may be necessary to use more plate-supply 
impedance than the value shown in order to limit the peak plate current to the rated value. 
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TRIPLE DIODE—HIGH-MU TRIODE 


Miniature type used as combined «, KT, D\&D: 
5T8 AM detector, FM detector, and af 'S S 
Related types: voltage amplifier in radio and tele- 6) 
6T8A, 19T8 vision receivers employing series-con- P02 of 
nected heater strings. Outline 8B,  pp3 PT 


OUTLINES SECTION. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time 
(average), 11 seconds. Peak heater-cathode volts, 200 max. When the heater is 
positive with respect to the cathode, the de component of the heater-cathode voltage 
must not exceed 100 volts. Except for heater and heater-cathode ratings, this type 
is identical with miniature type 6T8-A. 


Poo NC 
FULL-WAVE VACUUM RECTIFIER = @ ©) oy 
5U4G Glass octal types used in power Q) (©) 
5 U 4GB supplies of radio and television receiv- (>) 
ers having high de requirements. Type F @) Se ne 
5U4-GB, Outline 19D, OUTLINES (iy ¥ (8) 
SECTION. Type 5U4-G maximum NC J 


dimensions: over-all length, 5-5/16 inches; seated height, 4-3/4 inches; diameter, 
2-1/16 inches. Tubes require octal socket. Either type may be supplied with pins 
3, 5, and 7 omitted. Vertical mounting is preferred but horizontal mounting is per- 
missible if pins 1 and 4 are in vertical plane. The coated filament is designed to 
operate from the ac line through a step-down transformer. The voltage at the fila- 
ment terminals should be 5.0 volts at an average line voltage of 117 volts. It is 
especially important that these tubes, like other power-handling tubes, be ade- 
quately ventilated. For discussion of Rating Chart and Operation Characteristics, 
refer to INTERPRETATION OF TUBE DATA. Maximum ratings for type 
5U4-G as full-wave rectifier: peak inverse plate volts, 1550 maz; peak plate amperes 
per plate, 0.8 max (transient, 4.0 max). Type 5U4-G is used principally for renewal 
purposes. Filament volts (ac), 5; amperes, 3. 


FULL-WAVE RECTIFIER 


Maximum Ratings, (Design-Center Values) : 5U4-GB 

PRAK INVERSE, PUATH) VOLTAGE caisysre sie isle ole) s) sel s1e) elevelelel oy eelisloxelel eieieleislelatelats 1550 max volts 
PHAK PUATE/ CURRENT (Per Plate) tpeicie ch eicteisteielele otstelctetoiers terete ei=  ofoke sieistetere 1.0 max ampere 
Hot-SWITCHING TRANSIENT PLATE CURRENT (Per Plate)............-..00% # 

AC’ PLATE SUPPLY: VOLTAGE (Per Plates rms)/92%... 2 sce ese ole eile ew ee See Rating Chart 
DCiOuTeutT CURRENT (Per: Plate) sec erterteecinieiteteloisre Sisisteietn ciciereiere See Rating Chart 


Type 5U4—GB 
E_=5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH: 
CHOKE-INPUT FILTER 
CAPACITOR -INPUT FILTER - 


OC OUTPUT MILLIAMPERES PER PLATE 


co) 100 200 300 400 500 _ 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92cS-8450T) 


Typical Operation of 5U4-GB with Capacitor Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms)............ 600 900 1100 volts 
Filter-InputiCapacitor®iicr. a stctante cle cteleislcleversle one olele ale 40 40 40 B 
Total Effective Plate-Supply Impedance per Plate.... 21 67 97 ohms 
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DC Output Voltage at Input to Filter (Approx.): 
BOMiarscceris ce raerare 335 - - volts 
At half-load current of LEY GM Weeay la io Sipe - 520 - volts 
SLE MA, Sater shiaketl te - = 680 volts 
S00 Mayas een eaeerown 290 - - volts 
At full-load current of PALA ps C0 Ws aioe reste Rares - 460 - volts 
1L62imaeen. wet re - - 630 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current.................4. 45 60 50 volts 
Typical Operation of 5U4-GB with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)..................00. 900 1100 volts 
PALLET MN PUEMe NOK eres atti dais sc:d sscie aces css ut cone ctrelmestme 10 10 henries 
DC Output Voltage at Input to pie (Approx.): we 
i AS PR a oS ak A Melek Seka Si = volts 
At half-load current of | 187.6 MB oe ese eset e eect ae 455 volts 
ASMA Ss -cate sche a. ee Held ares Mere 4 - volts 
__ Atfullload current of { 97g mal i122 = 440 volts 
Voltage Regulation (Approx.): 
Half-loadatofall-load current «i 4). dias Hess hh tak Gthetleloe kit 15 15 volts 


#If hot switching is regularly required in operation, the use of choke-input. circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 4.6 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 


*Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 


OPERATION CHARACTERISTICS 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


TYPE 5U4-GB 

Ef =50 VOLTS AC 

SUPPLY FREQUENCY = 60 CPS 
CAPACITOR (C) INPUT TO FILTER: 40 UF 


TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 


PER PLATE: 

CURVE|| 2.3 4 5 6 7 8 

OHMS III Il 20 36 52 67 82 97 
CURRENT-AND ~ VOLTAGE BOUNDARY LINE ‘DEA’= 

SEE RATING CHART 


TYPE 5U4-GB 
E¢=5.0VOLTS AC SUPPLY FREQUENCY=60CPS 
SOLID-LINE CURVES=CHOKES OF INFINITE 
INDUCTANCE 
LONG-DASH LINES=BOUNDARY LINES FOR 
CHOKE SIZES AS SHOWN 
SHORT-DASH CURVES=REGULATION CURVES 
FOR REPRESENTATIVE 
CHOKE SIZES Re 
CURRENT-AND-VOLTAGE BOUNDARY LINE ‘CBA 
IS THE SAME AS SHOWN ON RATING CHART 


j 


ALL. 
Lipa 


DC OUTPUT VOLTS AT INPUT TO FILTER 
OC OUTPUT VOLTS AT INPUT TO FILTER 


[) 200 
OC LOAD BES AM Ceres 


2CM~8447TI 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 
oscillator and mixer tube in AM/FM 
receivers and television receivers em- 
ploying series-connected heater strings. 
Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.7: amperes, 0.6; warm-up time (average), 11 seconds. Except 
for heater ratings, this type is identical with miniature type 6U8-A. 


5U8 


Related types: 
6U8A, 9U8A 
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FULL-WAVE VACUUM RECTIFIER G) ©) 


Ome 
5V3 Glass octal types used as power (3) 
supply in color television receivers and 
5V3A other equipment having high de re- FR” OF: 
quirements. Outline 19D, OUTLINES Cy ¥) 
SECTION. Tubes require octal socket. NC F 
Vertical mounting is preferred, but horizontal mounting is permissible if pins 2 
and 4 are in vertical plane. It is especially important that these tubes, like other 
power-handling tubes, be adequately ventilated. For discussion of Rating Chart, 
refer to INTERPRETATION OF TUBE DATA. Type 5V3 is a DISCONTINUED 
type listed for reference only. Filament volts (ac/dc), 5; amperes, 3.8 (5V3),3(5V38-A). 


FULL-WAVE RECTIFIER 


sab v3 5V3-A 
A . : esign- Design- 
Maximum Ratings: Center Values Maximum Values 
PEAK) INVERSE: PLATE) VOLTAGE? (eens eee eee 1400 maz 1550 maz volts 
PEAK PLATE CURRENT (Per Plate)................00000 aoe 1.2 max 1.4 max amperes 
Hot-SWITCHING TRANSIENT PLATE CURRENT (Per Plate)..... 5.5 max 6.6 max amperes 
AC PLATE-SUPPLY VOLTAGE (Per Plate, rms, without load)... See Rating 550 max volts 
DC OUTPUT CURRENT (Per Plate)-- soccer es i eee Chart 415°max ma 
° With capacitor-input filter for ac plate-supply voits (rms, per plate, without load) = 470. 
Typical Operation: 5V3 5V3-A 

Filter Input Capacitor Choke Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms)................... 850 1000 850 1000 volts 
Filter-Input, Capacitor Sass, «oh saeco actin aus ot cisi> eieteunieriade- vein 40 - 40 = pf 
Effective Plate-Supply Impedance per Plate................ 56 = 50 = ohms 
Minimum! Filter-Input:Choke. ia9- 42).fo com ae dele ave celon eet lO = 10 henries 
DC Output: Current Qk ae. ene tae eccies: = ts Seen 850 350 350 350 ma 
DC Output at Input to Filter (Approx.)................... 430 385 440 390 volts 
Characteristics: 5V3 5V8-A 
Tube Voltage Drop for plate current of 350 ma (per plate)... AT 42- volts 


= When capacitor values greater than 40 uf are used, the effective plate-supply impedance should be 
increased so that the maximum rating for peak plate current is not exceeded. 


RATING CHART 


TYPE 5V3 MAXIMUM OPERATING VALUES WITH: 
E425 VOLTS AC 


DC OUTPUT MILLIAMPERES PER PLATE 


° 100 200 300 400 500 600 700 800 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-10231T2 


PO 
5V4G FULL-WAVE VACUUM RECTIFIER 9 Po, 
Glass octal types used in full-wave (©) 
power supplies having high de require- 
5V4GA ments. Outlines 26 and 19A, respec- HO”) 
tively, OUTLINES SECTION. Tubes OnsOF 
require octal socket and may be NS : 


mounted in any position. The heater is designed to operate from the ac line through 
a step-down transformer. The voltage at the heater terminals should be 5.0 volts 
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under operating conditions at an average line voltage of 117 volts. It is especially 
important that these tubes, like other power-handling tubes, be adequately ven- 
tilated. Heater volts (ac/dc), 5; amperes, 2. 


FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


PEAK INVERSE PLATE VOLTAGE. ...05....00ccccccccccccccscccsvccceves 1400 max volts 
AC PLATE-SUPPLY VOLTAGE (Per Plate, rms): 
iWithicapacitor-input: filter yan sche cele siedsclole ale ele niet efeitos aicicuele aleleles ove 375 max volts 
With Cho e-in put fil terse vaverererele sie stoi ssonserars pretereisinter cveyebel ove oo 0/8ho wavewsis’e 500 max volts 
PMAKSE UATE LOURRENT (PEP PIAte) occtie crsicce cc ctra viele ioteie's euaustoiaieiiniétoueseuese oe 525 max ma 
DP CHOUTPUT: CORRENT Soe Oo coos ooo Cok nab eais Seabee see's oe ev ed eee es 175 max ma 


Typical Operation: 


Filter Input Capacitor Choke 
AC Plate-to-Plate Supply Voltage (rms)................0005 750 1000 volts 
Bilter-iripur Capacitors circles kvete isis s:6.s. inet aie wie sisrovencde.clevels 10 - uf 
Total Effective Plate-Supply Impedance per Plate........... 100 - ohms 
BS Cero IN Put CHOKE cet e chs cy once eile ve Se allele wielie erololanslions 'e,Suanvieke - 4 henries 
DC Output Voltage at Input to Filter (Approx.) tor dc output 
currentiofpl75;ma acs. Sate cae hes eae eee eee owe 410 410 volts 


*Higher values of capacitance than indicated may be used, but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for peak plate current. 


OPERATION CHARACTERISTICS 
FULL-WAVE RECTIFIER CIRCUIT 


E¢=5.0 VOLTS 

SUPPLY FREQUENCY = 60 CPS 

=== CHOKE(L) INPUT TO FILTER: 
L=4 HENRIES ( MIN.) 

m= }CAPACITOR (C) INPUT TO FILTER: 

oe eae: TOT. EFFECT. PLATE ~ SUPPLY 
IMREDANCE PER PLATE = 


100) 
ABA 
° $0 


OC LOAD MILLIAMPERES 
92CM-6090T2 


DC OUTPUT VOLTS AT INPUT TO FILTER 
$ 
So 


BEAM POWER TUBE 


Glass octal type used as output 
amplifier in television receivers em- 5V6GT 
ploying series-connected heater strings. Related types: 
Outline 14C, OUTLINES SECTION. 6V6GT, 12V6GT 
This type may be supplied with pin 
No.1 ‘omitted. Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with glass octal type 6V6-GT. 


Po2 FULL-WAVE VACUUM RECTIFIER 


Metal type 5W4 and glass-octal type 5W4- 
GT are used in power supply of radio equipment 
having low dc requirements. Outlines 5 and 14D, 5W4 
respectively, OUTLINES SECTION. Both 
types require octal socket. Filament volts (ac), 
5.0; amperes, 1.5. Maximum ratings: peak in- 5 W4GT 
verse plate volts, 1400 maz; peak plate ma., 300 
$:5wW4 F max; dc output ma., 100 maz. These are DIS- 
NC:SW4-GT CONTINUED types listed for reference only. 
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FULL-WAVE VACUUM RECTIFIER 


NC Po, 
Glass octal type used in power supply of (4) 5 
radio equipment having large de requirements. 
Maximum dimensions: over-all length, 5-5/16 P02(3) (6)NC 
5X4G inches; seated height, 4-3/4 inches; diameter, 
2-1/16 inches. Filament volts, 5.0; amperes, 3.0. 
Tube requires octal socket. Maximum ratings wee Sw. 
(1) 8 
NC € 


as full-wave rectifier: peak inverse plate volts, 
1550 maz; peak plate amperes per plate, 675 
max. Type 5X4-G is used principally for re- 
newal purposes. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 


5X8 oscillator and mixer in AM/FM re- 
Related types: ceivers and television receivers em- 
6X8, 19X8 ploying series-connected heater strings. 


Outline 8B, OUTLINES SECTION. 
Heater volts (ac/dc), 4.7; amperes, 0.6; warm-up time (average), 11 seconds. Ex- 
cept for heater rating, this type is identical with miniature type 6X8. 


FULL-WAVE VACUUM RECTIFIER 


5Y3G Glass octal types used in power 
supply of radio equipment having mod- 

5Y3GT erate de requirements. Type 5Y83-G, 
Outline 26, type 5Y3-GT, Outline 14D, 

OUTLINES SECTION.Tubes require 

octal socket. Vertical tube mounting is preferred, but horizontal mounting is per- 
missible if pins 2 and 8 are in horizontal plane. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. For discussion 
of Rating Chart and Operation Characteristics, refer to INTERPRETATION OF 
TUBE DATA. Maximum ratings for type 5Y3-G as full-wave rectifier: peak in- 
verse plate volts, 1400 maz; peak plate ma. per plate, 375 maz. Type 5Y3-G is a 
DISCONTINUED type listed for reference only. Filament volts (ac), 5; amperes, 2. 


FULL- WAVE RECTIFIER 


Maximum Ratings, (Design-Center Values): 5Y38-GT 

PEAK INVERSE PLATE VOLTAGE. oh terre oc ce ote en acitanecenee 1400 maz volts 
PERAK PLATE CURRENT, (Per Plate) 5.0.02: che + me clena ee atone 440 maz ma 
HotT-SWITCHING TRANSIENT PLATE CURRENT (Per Plate) ..............--- 2.5 maz amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms) ..........cccccccscsccnccce See Rating Chart 
DC OuTeut CURRENT(Per Plate) es sere eee ieee eee See Rating Chart 


Tyee 5Y3-GT 
E,*5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH: 
CHOKE ~-INPUT FILTER 
CAPACITOR ~INPUT FILTER 


OC OUTPUT MILLIAMPERES PER PLATE 


° 100 200 300 400 500 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-7596T2 
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Typical Operation of 5Y3-GT with Capacitor Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms) ......... 700 
Filter Input Capacitor®.............: eee eee 20 
Effective Plate-Supply Impedance per Plate...... 50 
DC Output Voltage at Zep te Pilter (Approx.): aoe 
NOIDA te ee kclisoake Sia a etetecebere shel» 
At half-load current of | 62,9 MS ----+---occrrettrttttins 2 
At full-load current of } UPD S.cc.obin dO odaCUCO UGC BOSC 6 360 
Sa MB eect eee ace heer tioens : - 
Voltage Regulation (Approx.): 
Half-load to full-load current..... Sano oOC0.OG 40 
Typical Operation of 5Y3-GT with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms)......... 700 
Filter Input Choke# ..........cssceesereeeces 10 
DC Output Voltage at Input ror ter (Approx.): ane 
* WAC eta soteterielelercie eis ate . 
At half-load current of } G2 Bima Be ee iors sre ereitterereteratee ee aes 
At full-load current of ry SucocnduondonsacuTc GON RGt 245 
ADB mate erect ble eteteravomiersveneicners ~ 
Voltage Regulation (Approx.): Half-load to full-load current...... 25 


Techical Dba ———— 


1000 volts 
10 pf 
140 ohms 
- volts 
610 volts 
- volts 
560 volts 
50 volts 
1000 volts 
10 henries 

- volts 
405 volts 
= volts 
380 volts 
15 volts 


* Higher values of capacitance than indicated may be used but the effective plate supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 


current. 


# This value is adequate to maintain optimum regulation in the region to 
curve OPERATION CHARACTERISTICS with Choke Input to Filter, 


the right of line L=10H on 
provided the load currents 


are not less than 35 ma., and 50 ma., respectively, for Plate-to-Plate supply voltages of 700 and 1000 


volts (rms). 


OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
FULL- WAVE CIRCUIT, CAPACITOR INPUT TO FILTER FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE SY3-GT Eg=5.0 VOLTS AC 
FILTER-INPUT CAPACITOR 


= 1OuF 700) 
TOTAL EFFECT. PLATE— 
SUPPLY IMPEDANCE PER 


50 OBR ER 
PLATE a 


TYPE SY3-GT 


140 OHMS FOR 
CURVES 6-8 


K= SEE _RATIN 600 
AOR CHART We 


Vaile 
| 
J. 


300 


DC OUTPUT VOLTS AT INPUT TO FILTER 


fl 


OC OUTPUT VOLTS AT INPUT TO FILTER 


LINES SECTION. Tubes require oc- 


E ¢=5.0 VOLTS AC 


—— CHOKES OF _INFINITE 
(NDUCTANCE 


*2eeeCHOKES OF VALUES 
SHOWN 


——BOUNDARY LINE FOR 
CHOKE VALUES SHOWN 


CEK=SEE RATING 


L a 
AS SHOWN T 6uF 


60 (°) 40 60 120 160 
OC LOAD MILLIAMPERES OC LOAD MILLIAMPERES 
92CM-7395T 92CM-7394T 
NC Po 
(4) G)' FULL-WAVE VACUUM RECTIFIER 5Y4G 
P02(3) (6)NC Glass octal types used in power 
supplies of radio equipment having 5Y4G A 
(2) 7) moderate DC requirements. Outlines 
ae SZ + 26, 14D, and 19D, respectively, OUT- 5HYAGT 
F 


tal socket. Type 5Y4GT is supplied 
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with pins 4 and 6 missing. Vertical tube mounting is preferred, but horizontal mount- 
ing is permissible: if pins 2 and 7 are in horizontal plane (5Y4-G); if pins 1 and 4 are 
in vertical plane (5Y4-GA); if pins 2 and 3 are in vertical plane (5Y4-GT). It is 
especially important that these tubes, like other power handling tubes, be adequately 
ventilated. For discussion of Rating Chart, refer to INTERPRETATION OF 
TUBE DATA. Maximum ratings for type 5Y4-G as full-wave rectifier: peak in- 
verse plate volts, 1400 maz; peak plate ma. per plate, 375 max (transient amperes, 
2.2 max). Type 5Y4-G is a DISCONTINUED type listed for reference only. Fila- 
ment volts (ac/dc), 5; amperes, 2. 


FULL- WAVE RECTIFIER 5Y4-GA 
Maximum Ratings, (Design-Center Value): 5Y4-GT 
PEAK INVERSE PLATE VOLTAGE® corti. 5c lojoctoalnic, cape ge on eae ee 1400 maz volts 
PEAK PLATE CURRENT (Per Plate)) se ae ee ee ee 400 maz ma 
HotT-SWITCHING TRANSIENT PLATE CURRENT .......................... 2.2 max amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms) ..................-........ See Rating Chart 
DC {OUTPUT CURRENT) (Rer:Plate) ee poe ee oe ene ee See Rating Chart 
Typical Operation of 5Y4-GA & 5Y4-GT: 
Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms) ................... 700 1000 volts 
Filter-Input: Capacitor’ 222 eee eee eee 10 - pf 
Total Effective Plate-Supply Impedance per Plate.......... 50 - ohms 
Filter-Input Choke 2. tsa er ec ee ain oe eee ree ~ 10 henries 
DC Output! Currént eee essa ON no ee ee, Lane 125 125 ma 
DC Output Voltage at Input to Filter (Approx.): 

At full-load current. (125° ma:)9. sesh... eee. 350 390 volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 125 ma (per plate)? ? . eee ee 60 volts 


° Values of capacitance greater than 20 uf may be used, provided the plate-supply impedance is in- 
creased to prevent exceeding the maximum peak-plate-current rating. 


TYPE 5Y4-GT 
5Y4-GA 
E¢=5 VOLTS AC 


‘ 
MAXIMUM OPERATING VALUES WITH: 
CHOKE-INPUT FILTER 
CAPACITOR—INPUT FILTER 


OC OUTPUT MILLIAMPERERS PER PLATE 


° 100 200 300 400 500 600 700 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-10473T2 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
equipment having large de requirements. Out- 
line 28, OUTLINES SECTION. Tube requires 
four-contact socket. Vertical mounting is pre- 

5Z 3 ferred but horizontal mounting is permissible if 
pins 1 and 4arein horizontal plane. Filament volts 
(ac), 5.0; amperes, 3.0. Maximum ratings as full- 
wave rectifier: peak inverse plate volts, 1550 
maz; peak plate ma. per plate, 675 maz. Type 
5Z3 is used principally for renewal purposes. 


FULL-WAVE VACUUM RECTIFIER 4 n 
Metal type used in power supply .) 
574 of radio equipment having moderate 
de requirements. Outline 5, OUT- BO ein 
LINES SECTION. Tube requires oOnsO 
octal socket and may be mountedin . § ws 
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any position. Heater volts (ac), 5.0; amperes, 2.0. Maximum ratings: peak inverse 
plate volts, 1400 maz; peak plate ma. per plate, 375 maz. Typical operation as full- 
wave rectifier with capacitor-input filter: ac plate-to-plate supply volts (rms), 700; 
total effective plate-supply impedance per plate, 50 ohms; de output ma., 125. 
Typical operation with choke-input filter: ac plate-to-plate supply volts, 1000; 
minimum filter-input choke, 5 henries; de output ma., 125. 


POWER TRIODE 


Glass type used in output stage of radio re- 
ceivers. Outline 28, OUTLINES SECTION. 6A3 
Tube requires four-contact socket. Filament 
volts (ac/dc), 6.3; amperes, 1.0. This type is 
identical electrically with type 6B4-G. Type 6A3 
is a DISCONTINUED type listed for reference 
only. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of ac-oper- 
ated receivers as a class B power amplifier or 
with units in parallel as.a class Ai amplifier to 
drive a 6A6 as class B amplifier. Outline 27, 
OUTLINES SECTION. Tube requires medium 6A6 
seven-contact (0.855-inch, pin-circle diameter) 
socket. Filament volts (ac/dc), 6.3; amperes, 
0.8. This type is electrically identical with type 
6N7. Type 6A6 is a DISCONTINUED type 
listed for reference only. 


PENTAGRID CONVERTER 


Glass types used in superheterodyne cir- 
cuits. Outline 24B, OUTLINES SECTION. A7 
These types require the small seven-contact 6 
(0.75-inch, pin-circle diameter) socket. Except 
for interelectrode capacitances, the 6A7 is iden- 6A7S 
tical electrically with type 6A8. Type 6A7S, now 
DISCONTINUED, has the external shield con- 
nected to cathode. In general, its electrical char- 
acteristics are similar to those of the 6A7, but 
the two types are usually not directly interchangeable. Type 6A7is used principally for renewal purposes. 


PENTAGRID CONVERTER 


G3 Gi 
Metal type 6A8 and glass octal types 6A8-G 6A8 
FB) (6)°2 and 6A8-GT used in superheterodyne circuits. 
6A8 Outline 3, 6A8-G Outline 23, 6A8-GT 6 A8G 
Outline 15A, OUTLINES SECTION. Tubes re- 
ne) he quire octal socket. Heater volts (ac/dc), 6.3; 6A8GT 
amperes, 0.3. Characteristics as coverter: plate 
S$: 6A8 and grid-No.2-supply volts, 250 (300 maz); : 
ae ee K grids-No.3-and-No.5 (screen-grid) volts, 100 = ced 


maz; grid-No.4 (control-grid) volts, —3 (0 maz); 
grid-No.2 (anode-grid) resistor, 20000 ohms (bypassed by 0.1-yf capacitor); grid-No.1 (oscillator-grid) 
resistor, 50000 ohms; plate resistance (approx.), 0.36 megohm; conversion transconductance, 550 
umhos; plate ma., 3.5; grids-No.3-and-No.5 ma., 2.7; grid-No.2 ma., 4; grid-No.1 ma., 0.4; total cathode 
ma., 10.6 (14 maz); plate dissipation, 1 max watt; grids-No.3-and-No.5 input, 0.3 max watt; grid-No.2 
input, 0.75 max watt; peak heater-cathode volts, 90 max. These types are used principally for renewal 
porpoets. 


HIGH-MU TRIODE 


Kat De Miniature type used as cathode- 
drive amplifier, frequency converter, 6 A R 4 
@) file or oscillator at frequencies up to about 
“g SS a 300 megacycles per second particularly 
in television and FM receivers. Outline 
7B, eemen SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.15. For maximum 
ratings, characteristics, and curves, refer to type 12AT7. 
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ELECTRON-RAY TUBE ? .* 


jo==O 
Glass type with triode unit used to indicate ff 


6AB5/ visually by means of a fluorescent target the P1@ Gx 


effects of a change in a controlling voltage. It is 

used as a convenient means of indicating accu- 
6N5 rate radio-receiver tuning. Maximum dimen- “os 

sions: over-all length, 4-3/16 inches; seated C1) (6) 
height, 3-9/16 inches; diameter, 1-3/16 inches. KN 
Tube requires six-contact socket. Heater volts 
(ac /de), 6.3; amperes, 0.15. Maximum ratings 

in indicator service: triode-plate supply volts, 180 maz; fluorescent-target volts, 180 maz, 125 min. 

This type is used principally for renewal purposes. 


H 


SHARP-CUTOFF PENTODE 


Metal type used in rf and if stages of pic- 

ture amplifier of television receivers particularly 

6AB7 those employing automatic-gain control. Out- 

line 2, OUTLINES SECTION. Tube requires 

octal socket. Heater volts (ac/dc), 6.3; amperes, 

0.45. Maximum ratings as class Ai amplifier: 

plate and grid-No.2 supply volts, 300 maz; 

grid No.3, connect to cathode at socket; grid- 

No.2 volts, 200 maz; plate dissipation, 3.75 maz watts; grid No.2 input, 0.65 maz watt. Typical oper- 

ation: plate and grid-No.2 supply volts, 300; grid-No.3 volts, 0; grid-No.2 series resistor, 30000 ohms; 

grid-No.1 volts, -3; plate resistance (approx.), 0.7 megohm; transconductance, 5000 umhos; grid-No.1 

volts for transconductance of 50 umhos, -22.5; plate ma., 12.5; grid-No.2 ma., 3.2. This type is used 
principally for renewal purposes. 


HIGH-MU POWER TRIODE 


Glass octal type used in single-ended or 

6AC5GT push-pull audio-frequency power amplifiers of 

the direct-coupled type in which a driver tube 

develops positive grid bias for the 6AC5-GT 

output stage. Outline 14C, OUTLINES SEC- 

TION. This type may be supplied with pin No. 

1 omitted. Tube requires octal socket. Heater 

volts (ac/dc), 6.3; amperes, 0.4. Maximum ratings as push-pull class B power amplifier: plate volts, 

250 maz; peak plate ma., 110 maz; average plate dissipation, 10 max watts. This type is used princi- 
pally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Metal type used as video amplifier tube in 

television receivers, and as a mixer or oscillator 

6AC7 tube in low-frequency applications. Outline 2, 

OUTLINES SECTION. Tube requires octal 

socket. Heater volts (ac/dc), 6.3; amperes, 0.45. 

Characteristics as class Ai amplifier: plate and 

grid-No.2 supply volts, 300 maz; grid No.3 con- 

nected to cathode at socket; grid-No.2 series 

resistor, 60000 ohms; cathode-bias resistor, 160 

ohms; plate resistance (approx.), 1 megohm; transconductance, 9000 umhos; plate ma., 10; grid-No.2 

ma., 2.5; plate dissipation, 3 maz watts; peak heater-cathode volts, 90 max. This type is used princi- 
pally for renewal purposes. 


ELECTRON-RAY TUBE 


Glass octal type used to indicate visually, 
by means of two shadows on the fluorescent tar- 
get, the effects of changes in the controlling 
voltages. It is a twin-indicator type and is used 

6AD6G as a convenient means of indicating accurate 
radio-receiver tuning. Maximum over-all length, 
2-7/8 inches; maximum diameter, 1-5/16 inches. 
Heater volts (ac/dc), 6.3; amperes, 0.15. Maxi- 
mum target volts, 150. This is a DISCON- 
TINUED type listed for reference only. 
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LOW-MU TRIODE — POWER PENTODE 


Glass octal type used in a push-pull ampli- 
fier circuit in conjunction with type 6F6-G. Tri- 
ode unit serves as phase inverter. Outline 26, 
OUTLINES SECTION. Tube recuires octal 6AD7G 
socket. Heater volts (ac/dc), 6.3; amperes, 0.85. 
For typical operation of pentode unit, refer to 
type 6F6-G. Maximum ratings of pentode unit 
as class Ai or push-pull class AB: amplifier: plate 
volts, 375 maz; grid-No. 2 volts, 285 maz; plate 
dissipation, 8.5 maz watts; grid-No.2 input, 2.7 max watts. Maximum ratings of triode unit as classA: 
amplifier: plate volts, 285 maz; plate dissipation, 1.0 maz watt. This type is used principally for renewal 
purposes, 


(5) LOW-MU TRIODE 
“O Glass octal type used as class Ai amplifier 
in ac/de radio receivers. Outline 14C, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 6AE5GT 
amperes, 0.3. Maximum ratings as class Ai am- 
@ ae eh i plifier: plate volts, 300 maz; plate dissipation, 
(1) (8) 2.5 max watts. This is a DISCONTINUED 
NC K type listed for reference only. 


TWIN-PLATE CONTROL TUBE 


Glass octal type used as a control tube for 
twin-indicator type electron-ray tubes. Outline 
22, OUTLINES SECTION. Contains two tri- 
odes with different cutoff characteristics. If ave 
voltage is applied to the common control grid in 6A E6G 
suitable circuit, one triode section operates on 
weak signals while the other operates on strong 
signals. Heater voltage (ac/dc), 6.3; amperes, 
0.15. This is a DISCONTINUED type listed 
for reference only. 


TWIN-INPUT TRIODE 


Glass octal type used as a voltage amplifier 
or as a driver for two type 6AC5-GT tubes in 
dynamic-coupled, push-pull amplifiers. In the 
latter service, type 6AE7-GT replaces two tubes 6AE7GT 
ordinarily required as drivers. Outlinel4C, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 
amperes, 0.5. This is a DISCONTINUED type 
listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used as a damper 


tube in horizontal deflection circuits of 6 AF3 
television receivers. Outline 9B, OUT- Related type: 
LINESSECTION. Tube requires min- 12AF3 


jature nine-contact socket and may be 

mounted in any position. Socket terminals 1, 2, 3, 6, 7, and 8 should not be used as 
tie points. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.2. 


DAMPER SERVICE 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PHAKOUINVERSE PLATE VOLTAGES tet om ee a isitee aici eters ale oeeae e's hale 4500 max volts 
PERAK PEATE CURRENT schools Mon pe tree SRiseaae eorareuetelanele suctedet chic: dichol a ceisl chs 750 max ma 
AW RAGE VELA THKOURRENT! 5 :.:cndip isis-avtnn eee macs «Mat date Mee operons Malouete. 0 wrdhacs 185 max ma 
PEAK HEATER CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 0. e eee ee eee 4500* max volts 
Heater positive with respect to cathode ................ cece ee eeeee 3008 max volts 
BULB TEMPERATURE (At hottest point) ..........cccccceccsscecccsencs 210 max °C 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

* The de component must not exceed 1000 volts. 

"= The de component must not exceed 100 volts. 
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6AF4 MEDIUM-MU TRIODE 


Miniature types used as local H 

6 AF4 A oscillators in uhf television receivers 
Related Weer: covering the frequency range of 470 to 
2AF4B, 3AF4A 890 megacycles per second. 6AF4 Out- 
line 7B, 6AF4-A Outline 7A, OUT- 


P 


LINES SECTION. Tubes requires miniature seven-contact socket and may be 


mounted in any position. 


HEATER VOLTAGE (AC/DC) \s Bieterorasicietese, > eerste eet nrecel neler ciaelean le AG aa a aise 6.3 volts 
HEATER CURRENT, oicccc os 40 cna a siertece sutlie anton eta cols sale aun/syaloleinta « eraregenetategae 0.225 ampere 
DIRECT INTERELECTRODE CAPACITANCES:* 
Grid to: Plate Js oe le ene etal eee eee os bos eed etaiat sis: <b sueyererererevers 1.9 pf 
Grid to’ Cathode‘and Heater seri tee okie alae cies terete asain sess aie 2.2 pf 
Plate to Cathode and. Heaterss 9.52 6 Srece cin o oee's co clcle tele w ealelele sivas «ce 1.4 pf 
Heaterjto: Cathode¥®’.,, S55 A carters cuerotonche ratchet erie or olle tote donayemts eto ieistat = aie pf 
* With external shield connected to cathode, except as noted. 
** With external shield connected to plate. 
Characteristics: CLASS A, AMPLIFIER 
Plate Supply Voltage: ..... Gk Ba taceastnrae cobetttie octets erotic otetsistetettet crate te 80 volts 
Cathode-Bias Resistor ’....6 <savsiaus. ogsacrs pate Stel chs te oiayo scree ore Ola ome leet tcamauerert te 150 ohms 
Amplification’ Factor... 2 <.2:cc.s seedoeiet «titer taneftns odeeieial:« olelotesemenaiete aceon coos 13.5 
Plate, Resistance (Approx.)'.c5 crete: ieteree cs eects cote eteroe ew elare cae tees erotica 2100 ohms 
Transconductance’s 6 < Sicco.s cece ele ahele Te ae ote een To ters ieiclcte fate eet REE tee eats 6500 umhos 
Plate Currents, 0). SS. 0S aelatote Tie cele Rice Siaceve tare lates Slerolels oleleberclevaxerctalayels 17.5 ma 
UHF OSCILLATOR 
Maximum Ratings, (Design-Maximum Values): 
PLATH VOLTAGE. ..3..).:<.0.0 0.< Acisletelclal oetelstaletele Bet D SOM ORL. Oren DAO aOS 150 maz volts 
GRID! VOLTAGE) Negative-bias: value jccc)ecciie serials siviclele ciicless oitis SiahaystSaroratee -50 maz volts 
GRID CURRENT o)ccce gneve edepuniaccocus pickets aresevtia aus sucheistouadcvenelaiousninie “eis reneeaete 2 maz ma 
PLATE DISSIPATION © o.5.$:0:e:5 ocs:aco'e, + lel ee soravereepeersuate ye cusre fa coteteraie aud ey atiaua: snete cores 2.5 max watts 
DC: CATHODE CURRENT )..4--0 ene etree secon eee he ar eis 24 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 0. cece cece eee eee 50 maz volts 
Heater positive with respect to cathode. ........... cece eee cece eee 50°mazx volts 
Typical Operation as Oscillator at 1000 Me: 
Plate Supply Voltage.........ca.0e mahal nek eras © cisiee sieragie cin eeie ee eee ats 100 volts 
Plate Resistor cgay <oo:c.c 5. 3 Santo detec Cie Oe oie Oe area esto ee Oe eee oe 220 ohms 
Grid’ Resistor’. 20% 6:..6.4.c.5, «heehee a eee ML. wie oa cle emia ee RIe e eine inlets 10000 ohms 
Plate Current 52.0 oo sc ccc ere a eget eho ere Oks, ets ae oie, ar aah ep ha wan omer Ca eee tote 17 ma 
Grid Cutrent (A pprox:) 22 2.5 Geneias cae ALR Ona coke OL aes eee 750 ya 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
For fixed-bias operation’... Sait. acti ok oe oe ain selene oe Satec ls alovels Not recommended 
For ¢athode-bias-operations jyerg-ccyepne one 4.00/62 .0us Some ieee usieacho ins Cie ore 0.5 max megohm 


°The dc component must not exceed 25 volts. 


AVERAGE PLATE CHARACTERISTICS 


PLATE MILLIAMPERES 


02CM~-7756T) 
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ELECTRON-RAY TUBE 


Glass octal used to indicate visually, by 
means of two shadows on the fluorescent 
target, the effects of changes in the controlling 
voltages. It is a twin-indicator type and is used 6AF6G 
as a convenient means of indicating accurate 
radio-receiver tuning. Maximum over-all length, 
2-5/16inches; maximum diameter, 1-5/16inches. 
This type may be supplied with pin No.1 
omitted. Tube requires octal socket. Heater volts (ac/dc), 6.3; amperes, 0.15. Maximum ratings in in- 
dicator service; fluorescent-target volts, 250 maz, 125 min; ray-eontrol-electrode supply volts, 250 maz; 
peak heater-cathode volts, 90 maz. Typical operation: fluorescent-target volts, 250; fluorescent-target 
ma., 3.75; ray-contact-electrode volts (approx. for 0° shadow angle), 155; ray-control-electrode volts 
(approx. for 100° shadow angle), 0. 


DUAL TRIODE— 
SHARP-CUTOFF PENTODE 


Duodecar type used in a variety 
of applications in television receivers. 6 AFI] 
The high-mu triode unit is used for age Related type: 
keyer service, the medium-mu triode 15AF11 


unit for syne separator service, and 

the pentode unit for video amplifier service. Outline 12C, OUTLINES SECTION. 
Tube requires duodecar twelve-contact socket and may be mounted in any posi- 
tion. Heater volts (ac/dc), 6.3; amperes, 1.05. 


CLASS Ai AMPLIFIER 


Triode Triode Pentode 
Maximum Ratings, (Design-Maximum Values): Unit No.1 Unit No.2 Unit 
PEATE VOL TAG orn c cst uciciiere ene tate eke siete Sete 330 max 330 max 330 max volts 
GRID-NO..2 (SCREEN-GRID SUPPLY VOLTAGE..... = = 330 max volts 
GRID-NO.2' VOLTAGE 65.52 exe's ireicle cee eh cee ena See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive- 

Dias Valerie. cteeciscccce = ues Siageus, anarvyo a hagaiovess 0 max 0 max 0 max volts 
IPUATE DISSIPATION... oc: 0 cass oes tacee sees 1.1 max 2 max 5 max watts 
GRID-No. 2 INPUT: 

For grid-No.2 voltages up to 165 volts..... - - 1.25 maz watts 

For grid-No.2 voltages between 165 and 330 

VOLtSR Mere te kee alate atahe wate d oclenebe ee - - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... . 200 max 200 max 200 max volts 

Heater positive with respect to cathode... . 2008 max 200®max 200®max volts 
Characteristics: 

Plate SUPPLYAVOIVAZE So. nae eee ee ces annals 200 200 250 volts 
Grid-No.2 Supply Voltage.................05. = - 150 volts 
Grid-No:loV oltage. <n ein Rode oe oe betel eats oe -2 - - volts 
Cathode-Bias Resistor, ...5.0. 50-5000 008 00s 0 - 220 100 ohms 
Amplification Mactor...4.. a; seus «eset «aise eas 68 41 - 

Plate Resistance (Approx)................-... 12400 9400 68000 ohms 
PETANSCONAUCLANGCE Heirs =i na cide oe assess 5 chee Ne ete 5500 4400 11000 umhos 
Plate Curren ty ic ease eitie oa cies lestnue eels Sieve sess tf 9.2 24 ma 
Grid=Noi2ZdCurrentaian «an sicsaa sat aeeoman ts: = - 4.8 ma 
Grid-No.1 Voltage (Approx.) for plate current 

OEGLOO (eae t eave: cis ocncchars co shots he ao auerers ie: «thus = -6.5 -10 volts 

Maximum Circuit Values: 

Grid-No.1-Current Resistance: 
For fixed-bias operation.................. 0.5 max 0.5 max 0.25 max megohm 
For cathode-bias operation................ 1 max 1 max 1 max megohm 


®=The dc component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE 


Miniature type used in compact 
radio equipment as an rf or if amplifier 6AG5 


up to 400 megacycles per second. 
Outline 7B, OUTLINES SECTION. 
ch Tube requires miniature seven-con- 
tact socket and may be mounted in any position. Except for slightly different 
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characteristics, this type is similar electrically to miniature type 6BC5. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For typical operation as a resistance-coupled amp- 
lifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 


POWER PENTODE 


Metal type used in output stage 

6AG7 of video amplifier of television receiv- 
ers. Outline 5, OUTLINES SECTION. 

Tube requires octal socket. Heater 

volts (ac/dc), 6.3; amperes, 0.65. Typi- 

‘al operation as class A; amplifier: plate volts, 300 maz; grid No.3 connected to 
cathode at socket; grid-No.2 volts, 150 (300 max); grid-No.1 volts, -3 (0 maz); peak 
af grid-No.1 volts, 3; plate ma., 30 (zero signal), 30.5 (maximum signal); grid-No.2 
ma., 7 (zero signal); 9 (maximum signal); plate resistance (approx.), 0.138 megohm; 
transconductance, 11000 »mhos; load resistance, 10000 ohms; maximum-signal 
power output, 3 watts; plate dissipation, 9 max watts; grid-No.2 input, 1.5 maz watts. 


LOW-MU TRIODE G) 


Glass octal type having high perveance we 
used as vertical deflection amplifier in television G) 
6AHAGT receivers. Outline 14C, OUTLINES SECTION. 

Tube requires octal socket and may be mounted (2) 7) 

in any position. Heater volts (ac/dc), 6.3; am- \ hae H 

peres, 0.75. Characteristics as class A: amplifier: (1) (8) 

plate volts, 250; grid volts, -23; amplification 

factor, 8; plate resistance (approx.), 1780 ohms; 

transconductance, 4500 umhos; plate ma., 30. 
Maximum ratings as vertical-deflection amplifier (for operation in 525-line, 30-frame system) ; de plate 
volts, 500 maz; peak positive-pulse plate volts, 2000 maz; peak negative-pulse grid volts,—200 maz; peak 
cathode ma., 180 maz; average cathode ma., 60 maz; plate dissipation, 7.5 max watts; peak heater- 


cathode volts, 200 maz (the de component must not exceed 100 volts). This type is used principally for 
renewal purposes. 


SHARP-CUTOFF PENTODE 


Minature type used as if amplifier in video 

stages of television receivers. Outline 7B, OUT- 

LINES SECTION. Tube requires miniature 

6AH6 seven-contact socket. Heater volts (ac/dc), 6.3; 
amperes, 0.45. Characteristics as class Ai am- 

plifier: plate supply volts, 300 maz; grid No.3 

connected to cathode at socket; grid-No.2 sup- 

ply volts, 150 (300 max); cathode-bias resistor, 

160 ohms; plate resistance (approx.), 0.5 megohm; transconductance, 9000 y»mhos; plate ma., 10; grid- 


No.2 ma., 2.5; plate dissipation, 3.2 max watts; peak heater-cathode volts, 90 max. This type is used 
principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Miniature type used as an rf or if 

6AK5 amplifier especially in high-frequency 

wide-band applications. It is useful as 

an amplifier at frequencies up to 400 

megacycles per second. Outline 7A, 

OUTLINES SECTION. Tube requires miniature seven-contact socket and may 
be mounted in any position. 


HEATER VOLTAGE! (AC/DC). \eihrr cores ole avis treralete seta ares cavalo evacuees erat ates arch 6 6.3 volts 
HEATER CURRENT............. iste s AVS odie Bike AER tee 6 Rote ee teen 0.175 ampere 
D1REcT INTERELECTRODE CAPACITANCES (Approx.) :® 
Grid No.1 to Plate; 5.02% o.ce.cesc pete: eye mio ote ra ree ee 0.02 maz pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... 4.0 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield....... 2.8 pf 
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


EATEN OL TAGE seme tere, taeisiey sictekelev sie lover etch oy eter sion sy entero: ols aires oteve ove ieinrey fore, Vokes 180 max volts 
(GRID-NiO:2| (GCREEN-GRID) VOLTAGH a... cleis.cs scr as cele co slave 6.s-0.0 lore. 0 aysierelevie,euer'e See curve page 70 
RID-NGO-2: SUPPLY? VOLTAGE ec insccevescis sors) sl see tise sit cneyetenaie oeveruie: sre uciela ieuonaiehe s 180 max volts 
GRID-NO:1 VOLTAGE, Positive-bias value « .....0:.66 56 ccnwcinseewencnmeser es 0 max volts 
PEA TED ISSEVATEON acer cic) cnerers: sie ollete sree ese atrceior s xen aisr eles ae Rotoy wale yells oasuensecele 1.7 maz watts 
GRID-No.2 INPUT: 

Homeridan o.2) voltages up to9O. volts ci cere wos <celdicisieates le eim slo sieleyal see 0.5 max watt 

For grid-No.2 voltages between 90 and:180 volts.................0000- See curve page 70 
IGATHODE GURRION Tinta s a\e ss oie sis-steys1 2G ers) ee exe o-oo pelle, Sreie ofetete alates eusial «te sralerale ote 18 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ cee cee ee eee e eens 90 max volts 

Heater positive with respect to cathode ............ eee e cece eee eeeee 90 maz volts 
Characteristics: 
PLACER SUDDLV MV OLUA LC ctepererexctereielerehnieiels mio eels eheloierekelelete ele steleReyeiere 120 180 volts 
TIG=N OAL SUPPLYAV OLCALE ans oo aietetetapspattar er stonaranstencyon she, clevaternsatsm tele 120 120 volts 
Cathode FiaswResistOr esis; «sis easke « delcisiacrels clsveimeio dsc ssc cieleles 180 180 ohms 
platenrvesistancerCA PPrOX:) afar ayefe orale Hereicol or otereleperete cre mie e eve\eiel 0.3 0.5 megohm 
PLTANSCONCUCLAMECE arts, cisss che isle ohets aucvele iausvssniinncdeys"sehatelis..eraleleisieyn lays 5000 5100 umhos 
Grid-No.1 Voltage for plate current of 10 wa...............-6- -8.5 -8.5 volts 
TE ety es (CUTS a DA cco See RR OIEROREE COORD GIGS ORO NCACLOLS ORE CPCI OR ICCD 7.5 Wet ma 
(CA NICH4 (OU RGihaS co OG SOB Sicha Aon Scicolad Cun oben ateneinan oa 2.5 2.4 ma 


HALF-WAVE VACUUM RECTIFIER 


kc Miniature type used as damper 
y tube in horizontal-deflection circuits of 6 AL3 
ic) (8)ic television receivers. Outline 9C, OUT- 
LINES SECTION. Tube requires 
Ie P miniature nine-contact socket and may 


be mounted in any position. Socket terminals 1, 2, 3, 6, 7, and 8 should not be used 
as tie points. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. Heater volts (ac/dc), 6.38; amperes, 1.55. 


DAMPER SERVICE 
For operation in 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


PEAK INVERSE PLATE VOLTAGE"(Absolute maximum) .........0 eee eee e eee 7500°mazx volts 
PEDEV AK pL AT EN CURR EOIN Ts on ite site oateel ouch ce ess COWS oes Sanu vuse fe des uokeltelko, «1 bys ys isso "<)6):5), 6 550 max ma 
ID CORPUATHIGURRIGNT foe fete eric tnue ate Pn nies chsacdlosusueuthion the spzucPacaueenide Gio C teas els 220 max ma 
AAD EID ISS TEVA TI QA ie eras sarseacuih peusueutpoicebanayaioues agp hice (Aer Staua tecehah sy sia eats sha) 6, siaroua, 56s 5 max watts 
IPHAKs HMATOR= CATHODE! ViOLTAGH 5 cccereacin ovens la oyeh ir Dist oles cous, aye. ofein puaSalcvs 6600 maz volts 


° Under no circumstances should this absolute value be exceeded. 
= The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


TWIN DIODE 
Miniature, high-perveance type 
used as detector in FM and television 6AL5 
circuits. It is especially useful as a Beleied jroott 
ratio detector in ac-operated FM re- 3AL5, 12AL5 
Kor ceivers. Each diode section can be used 


independently of the other, or the two sections can be combined in parallel or full- 
wave arrangement. Resonant frequency of each unit is approximately 700 mega- 
cycles per second. Outline 7A, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 


PIMATER VOLTAGE CAC /DC) co gingers 9 cis © oseusue syle) oieun) nas 's #ysleseyais ones siseelelsials 's (opsuere 6.3 volts 
RAPER CURRENTS c.cicc-cccn Sate retste aa atic Sate eiehe elias bole trecorels eielate suticle als s 0.3 ampere 
DirEcT INTERELECTRODE CAPACITANCES: 
Plate No.1 to Cathode No.1, Heater, and Internal Shield............. 2.5 pf 
Plate No.2 to Cathode No.2, Heater, and Internal Shield............. 2.5 pf 
Cathode No.1 to Plate No.1, Heater, and Internal Shield............. 3.4 pf 
Cathode No.2 to Plate No.2, Heater, and Internal Shield............. 3.4 pf 
IDES Ios) ial EOIN E+. Ar an onsboon0OouphubounnaapoDpOo0Gs00000C 0.068 max pf 


RCA Recetving Tube Manual 


HALF-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


PEAK INVERSE PLATE VOLTAGE. .. 0.2.00 .c0cccsecscccercessssssesscees 
PEAK PLATE CURRENT (Per Plate)... 60 ce ccc ecw reser sesevcenvewene 
DC OoTruT CURRENT (Per Plateyiiss oe octets teeter rere ot ete ia om stele srt valets 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........--eeeeeeeeeeeeeees 
Heater positive with respect to cathode. ........-.---sseeeeeees reece 


Typical Operation: 

AC’ Plate Voltage per Plate (rms) so. ccs cig sits pales a cia to ee ee ole eletelo tel eroie 
Min. Total Effective Plate-Supply Impedance per Plate..........-.....+- 
DC Output Current per Plates sic. o)5.. oie sete oto a > piece mites rien) ose oli elelaleleleie 


AVERAGE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE 


oa @ 
RECTIFIED MILLIAMPERES 


-40 -30 -20 -10 co) 
OC VOLTS DEVELOPED BY DIODE 
92CS-6561T 


ELECTRON-RAY TUBE 


Glass octal type used to indicate visually 
on a pair of rectangular fluorescent patterns the 
effects of changes in voltages applied to its grid 

6 AL7ZGT and three deflecting electrodes. It is especially 
useful in meeting the requirements for accurate 
tuning in FM receivers. Maximum dimensions: 
over-all length, 3-1/16 inches; seated height, 


2-1/2 inches; diameter, 1-9/32 inches. Tube re- 
quires octal socket and may be mounted in any 


330 maz 
54 max 
9 max 


330 maz 
330 max 


117 
300 


position. Heater volts (ac/dc), 6.3; amperes, 0.15. Maximum ratings in indicator service: fluorescent- 
target volts, 365 max, 220 min; peak heater-cathode volts, 90 max.Typical operation in indicator service: 
fluorescent-target volts, 315; deflecting electrodes Nos.1,2, and 3 volts, 0; cathode resistor (approx.), 
3300 ohms; deflection sensitivity (approx), 1 mm/volt; grid volts for fluorescence cutoff, —-7. This type 


is used principally for renewal purposes. 


BEAM POWER TUBE— 
SHARP-CUTOFF PENTODE 
Duodecar type used as FM detec- 


6ALI1 tor and audio-frequency output am- 
Reigiod! tyee: plifier in television receivers. Outline 
12AL11 12B, OUTLINES SECTION. Tube re- 


quires duodecar twelve-contact socket 


and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.9. 


BEAM POWER UNIT AS CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values) : 

PEAT VOLTAGE rE srotiayc eR hh oasred caesarean taints SEO bs aases cae ee 
GRID-NO.2 (SCREEN-GRID) .V OLTAGE.. 5... a6 05% suicumincl. Bk an ee eee 
PLATS DISSIPATION) (o.2.:,5;sueusis, Gros cls + ie aus etka eek eee becicnn bi etece ie ae ne re 
GRID-NO.25INBUTA a o cutis ee se oredr shteo. ions a nie slcsekc raya vans et CEPOL One erence ere 
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volts 
volts 
watts 
watts 


Technical Data 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 0.00. e eee eee 
Heater positive with respect to cathode...............-2 0 eee eee eee 


Typical Operation: 

RANACOMVOMLR ES Crone. creas wie esters eS Heal vere rotten ers ehiaha ey of wlan MARIaN Se eae e eis 
PIG SIN Oso OlbaA ge caer <n Siam vests habe ntn nami adthy Sabine adnimutde are dallas he o 
erid=Niowte( C@ontrol-Grid), Voltages ca ais dieueisieie ans) ace bane oye ade Dnyaytna, enwerepaiteles 
Ramee Tae TR — IN Ont W OLGARE oa. s aire, ore s0 0 ens) orsbauelenca)\s. Coeieue cus ehaceda, Sus no's aes Soho cee 
Mero-Signalselate: CUITENG.. ere aa etch ai) Mees eS Ne eae ce be Riot ales ey dace 
Mam SIeNalW Plate CUrrent)s 6 Glss. geese susseinsuisiiaees ale dale sisileare save 
Pere-signalGrid-NOse Current ails, 55; «clays ory svekel oe Ab tere sol are, stow) «fenepasieny scl «9 
Maxamum-Sipnal Grid-NO.2, Current... 5) osye eels ois creme erate + Sivishalslocreyerd ole ol stays 
ISLE TIPESISCANCEICAPDIOX. eae erect: hal oroaac fe wate tecicdvecesce cect A 
BEAN SCONGUCEAICE ete ras sg said Sree te aoe, Se aVoushe Sic: Sleee ch ote eae a abersieree eye Sune aie ere.’ 
DEACBE, GRISEA TICS NI clea eect ei 4s, euslisitare pies Aus wre los fs aceles spaparatellenetendcayayalG ens 
Mataletlarmonic Distortion cette ck eee nes oa eae ches OS aS beim Bigiee ewe 
MERKEN SIP TAT EO WEL CUEDU Ge erst chases spol uiostisusl cher sgerebe/ Sp evessietsrel@hexsyoie! Ove enenasisiexe 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
EGA XCC—DIBSOPCLA LION 6.2 eye wialcl el elats aloe: os Uonetieset ccahei hs) sles wilde (avfauatelioyal el « 
or cathode-pias OPeLra bil es ois sissies yarste: cisions m Salo Spots e, Satie. ss e,vusilenm e's 076 


= The de component must not exceed 100 volts. 


PENTODE UNIT AS CLASS A: AMPLIFIER 

Characteristics: 

BPE LEISU DDI YaiVOl CAGE Ne. 5 ci: As toitdallc iste ehteha CM af elis fel oleVetusera ere ntilolle (s invw: eter ate ettiore 
Grid-No:3.(Suppressor-Grid) Voltage. i000... 2.0... w swe ese en erent 
Grid-No.2 (Sereen-Grid) Supply Voltage... .........cccccecscereceneves 
PERN Os ERLAS TES CHISE OL Mera ics cite oer sora LMS, tn Toice antes on ene a 76 Su et eal 6 8 vo ual Dols fo Spe 
RR TETITCSISERTI COCA DPTORs) ee erele te oo nie, 0s us, AAPL oy eho a ainelle s eots toss cise © Ge tele 
ieransconductance, Grid No-1 to Plate. «jc: 6. cicm siletewis ere silate ole ols @ieielal oles 
Mransconductance, Grid No.3 to Plates 6.00 6.00. eee wee ewww wees caw 
WET RIETETN Gre eh cist id ceeded wee avoh Gun nhs thane score a eye ase Me ene Nere maniye 
RETAIN GON CLIT ROR Ure rae Re yeita rice scent eacers ce ecevel.claaroheuae ld Gan denaiog ore hs sueko ere 
Grid-No.1 Voltage (Approx.) for plate current of 30 pa................... 
Grid-No.3 Voltage (Approx.) for plate current of 50 wa...............005- 


PENTODE UNIT AS FM DETECTOR 


Maximum Ratings, (Design-Maximum Values): 

MNO RITR NS OOF SEA GTO Mere eae Ete ocasicie tes nS aoe let aia sie, p tteialele tus ieieie Gosrs site tos lefelsitete 
ATES NOS RVOU TAGE Settee core ho ciate Netar Ul e Ghevese ahecse s)isyéslagagater) Gis 'e) eueve; 019, 61 ev 
ERENT OL SIRE LS AY OL DAGEE. 22 veces loetecie la) eis isle xie\ aig. 414 yobs aie ondyis winys\-aliel's @ste 
Bera OO AVOL TAGE tec ey wre Steer MeN ead Peta c See POLS U REARS 10/5. 0. 5 areicene 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 
Mae TB) LISTE ATION oUt Asie ks etter io ces i shod asteaemno sal oo coslBeagp Subs's Ley = Feble lg Cont jololahod yo 


GRID-NO.2 INPUT: 
For grid-No.2 voltages up to 165 volts. ...........-. eee tee ee ee eee 


For grid-No.2 voltages between 165 and 330 volts................... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.........-..-.- +e eee ee ences 

Heater positive with respect to cathode. ........... se eee eee eee eee 


= The dc component must not exceed 100 volts. 


HIGH-MU TRIODE 


Miniature type used as mixer and rf am- 
plifier in cathode-drive circuits of uhf television 
receivers. Outline 8A, OUTLINES SECTION. 
Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater 
volts (ac/dc), 6.8; amperes, 0.225. Character- 
istics as class A: amplifier: plate-supply volts, 
200 max; cathode-bias resistor, 100 ohms; am- 
plification factor, 85; plate resistance (approx.), 


200 max volts 
200®max volts 
250 volts 
250 volts 
-8 volts 

8 volts 

35 ma 
39 ma 
2.5 ma 
tf ma 
0.1 megohm 
6500 »umhos 
5000 ohms 
10 per cent 
4.2 watts 


0.25 max megohm 
0.5 max megohm 


150 volts 
0 volts 
100 volts 
560 ohms 
0.15 megohm 
1000 p»mhos 
400 umhos 
1.3 ma 
PANG ma 
-4.5 volts 
—-4.5 volts 
330 max volts 
28 max volts 
830 max volts 
See curve page 70 

0 max volts 
1.7 max watts 
1.1 max watts 


See curve page 70 


200 max volts 
200®max volts 


6AM4 


8700 ohms; transconductance, 9800 umhos; plate ma., 10; plate dissipation, 2 max watts; peak heater- 


cathode volts, 80 maz. This type is used principally for renewal purposes. 
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DIODE—SHARP-CUTOFF 
PENTODE 


6AM8 Miniature types used in diversified 

6 AM 8 A applications in television receivers. 

Related tyak: Type 6AM8-A has a controlled heater 

5AM8 warm-up time for use in receivers em- 

ploying series-connected heater strings. 

The pentode unit is used as an if amplifier, video amplifier, or age amplifier. The 

high-perveance diode is used as an audio detector, video detector, or de restorer. 

Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact socket 

and may be mounted in any position. Type 6AM8 is a DISCONTINUED type 
listed for reference only. 


HEATER VOLTAGE ((AG/DO)),,<,ai0/scrotole oer etree oer reestaeY iio Oe earache eee 6.3 volts 
HBATER. ‘CURRENT 3 a slo state ons ernte eee ne A ee ee eee ee 0.45 ampere 
HEATER WARM-UP TIME (Average) for 6AM8-A...........-.eccececceee 11 seconds 
DirEcT INTERELECTRODE CAPACITANCES: 
Diode Unit: 
Plate:to Cathode‘and :Heaterme cence een eee ore an oe ee aoe 1.8 pf 
Cathode to Plate'and: Heater {a-) 90s, Oe ee eee ee 3 pf 
Pentode Unit: 
Grid Nol to Blate %. ac spans aes Seater eaieele 2 ance eens 0.015 maz pf 
Grid No.1 to Cathode, Heater, Grid No.2, No.3 and Internal Shield... 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . 2.6 pf 
Pentode Grid“ No:1 to: Diode/PlateRee feo ee ee eee 0.006 max pf 
Pentode. Plate to Diode: Cathodetctn.. 9 ee oe c Lente eee 0.15 maz pf 
Pentode,Plate,to: Diode Plates ayacen eee a Oa re ae eee 0.1 max pf 
PENTODE UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 
PLATE VOLTAGE 5 9 a5 och ale Tee oe le Oe eee eee cae ice 330 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE... .........50:00sccccsecuveces 330 maz volts 
GRID-N 0.2 VOLTAGE 2.35 55,.;..0% Ss, Rawstevere ieee tials oe tte stone Ee Bee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................ 0 max volts 
PLATE. DISSIPATION. 3) Jes ccre soe e eee eee ote te ns ee eres 3.2 max watts 
GRID-No.2 INPUT: 
For grid-No.2 ‘voltages upto 165 volts. o-oo le temic eee 0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts.................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... 02... cece ce ec eens 200 max volts 
Heater positive with respect tocathode.. 2. - econ cen cee casein 200° max volts 
Characteristics: 
Plate:SupplysyV oltage .... 57a ee. See eo cle ee ee nas oe 125 volts 
Grid (N0:3.27 5c smo acoso ROR oe ee iets ee ees Connected to cathode at socket 
Grid-No:2:Supply* Voltages... satus Sa tise cts wiida so hie ee eee Cee 125 volts 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


N 
td 


TYPE 6AM8-A 

Eg = 6.3 VOLTS 

GRID N23 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID-N22 VOLTS=I50 5. 


PERES 
nN 
oO 


GRID-N#1 VOLTS Ec)=-2 
ES EE ST SS Sas Ly 


CAKE EET EEE 
a=. at a 


(1) OR GRID-N2 2 (TC2) MILLIAM 


200 25 
PLATE VOLTS 
92CM-8505T2 
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Technical Data 


Bent hOde-DIASAIESISCOP a «sae om.a.vcslonels aiekelous soveiera) dievene sim sho ater BURT lv wkeYe: ste 56 ohms 
Pintewvesistancel(A PDIOX.). aie cr. «viv te 0:4 oC Mae © Biymerne es Bie oo > oss sia, 501 0.3 megohm 
BeanacondUuceaneGre te. oan ie Oe ee ee eee che ead sae Ee eleeye o ameicls melee 7800 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa........ 2. . eee, -6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2 ma and cathode-bias 

FEMIBTOR OL OLOMEIA asecier eects 6 <5. sacs, wi ais infic's: shel ovvellole ie aleleliele = etn e.crs, e saree -3 volts 
PaTEO ET CTLU eM tes tices era eo Sinner siele w nleuals ancfehat si eth elel'e 6) ails whole © Sie oiwrs wie e.sne 12.5 ma 
TO Ee (OTE wl a deepereiciin Go DAIS blac oo ip oc UNIO S Cat CO TEGO IDA ISO Ocha Oc OO 3.2 ma 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation. .... 2... 26sec eee eee eee eee ete ee eens 0.25 max megohm 
Har cathode-biasioperarions .. as sok wc oer vew eee dee culne es pecan cs 1.0 max megohm 
DIODE UNIT 
Maximum Ratings, (Design-Maximum Values): 
PERT SE ATT CUTER ERECT cure acca, a aes vac ie a 'oslial's ashen shivlieRenmialia i (olin 4a sae) afew see este leben 5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............- sees eeeueeee 200 max volts 
Heater positive with respect to cathode. .......... see eee e reece eee 200° max volts 


°The de component must not exceed 100 volts. 


HIGH-MU TRIODE 


Miniature type used as mixer or 
rf amplifier in cathode-drive circuits 6AN4 
of uhf television tuners covering the 
frequency range of 470 to 890 mega- 
cycles per second. Outline 7A, OUT- 
LINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in. any position. Heater volts (ac/dc), 6.3; amperes, 0.225. 

CLASS A; AMPLIFIER 

Maximum Ratings, (Design-Center Values): 


RAE EO RV OLGT AG ESM tee oe oral ose ace 2 so aopsiieiTaieezousls Leuehay vas, uSGereioLepaserastie, 9/6. e170," 300 max volts 
PRCA PRU IISSIDATION cook cys ees fe gree ole oye, chs eisai a yeleeah 9) iby Sees, 0, 5,10 K8,¥: 08, 8, ay) Space 4 max watts 
ATHONEOURRENT, 7a). csiclecccles spe atlases Giese 8b epsraratelerers ®)514 Srelareisie@le 8 she 30 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ........--. eee eee eee eens 200 max volts 
Heater positive with respect to cathode. .......... 0. ee ee eee recess 200®mazx volts 
Characteristics: 
ei E-SUD DI VIAV OLCAL CMe ere cee susie sofaretatns alt fein ia, Sisiollonel> Wieian gun eo. sueeecsumunie fs o's atau 200 volts 
Cathode-Bias Resistor 100 ohms 
PAM RCALION MACON tr occ says sic aw ole wiede oie 0 ow aleiplaleniepe le sigue sie mm leiere lo n0i8 Hie 70 
PRA CONCUCCR TICE Meee rr rirevnis scale wis mn oveie) ones eatale,eribnejese sh abeap tele, si aibire Sei olka iol onepe 10000 umhos 
PILE CUITENG TE eer er oe teen ona ee Ree a ene ete ae he 13 ma 
Grid Voltage (Approx.) for plate current of 20 uwa...... 2... eee eee eee -7 volts 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
or: fxed-bias operations .0/. 1s mtaele -bosceie «10 51s ele lolele.s lnm © alle lolie sicleleiemie.a'e 0.1 max megohm 
For, cathode-bias operation... 0... 2200. . ee esc een een e nett nc ee teces 0.5 max megohm 
® The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 
Miniature types used in a wide 6AN8 


variety of applications in color televi- 6 AN 8 A 
sion receivers. The 6AN8-A has a con- Relctad'ty ne: 
trolled heater warm-up time for use in 5AN8 
receivers employing series-connected 

heater strings. The pentode unit is used as an intermediate-frequency amplifier, a 
video amplifier, an age amplifier, or as a reactance tube. The triode unit is used in 
low-frequency oscillator, sync-separator, syne-clipper, and phase-splitter circuits. 
Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. Type 6AN8 is a DISCONTINUED type 
listed for reference only. 


PITATER V OLTAGHCAC/ DC) iavaverctc'al steals ssalalatcte ota ole iiubt als orslleielaval a le-atinv's Waloye fares ae avers 6.3 volts 
PIVATER CURRENT oo incr colo ce oh eins tet e ts sete ty tet mele meme ates 0.45 ampere 
HEATER WARM-UP TIME (Average) 6AN8-A.... 6 cece cee eects 11 seconds 
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DiREcT INTERELECTRODE CAPACITANCES: 
Triode Unit: 


Grid to: Plate), o.05.00 cd cats O50 eee Rs Se ocr ee eee 1.5 pf 

Grid. to, Cathode.and Heater ;)./..6.2 csi. come eee co teeta wee eee 2.0 pf 

Plate to Cathode and Heaters223= ere eee eee ee 0.26 pf 
Pentode Unit: 

Grid -No:lito:Plate.. 3.5. Seer ok on eee ee coca ete Ee Dee 6 SOO Ene ee eae 0.04 maz pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. .. tf pf 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield....... 2.4 pf 
Triode'Grid'to’Pentode Plate #73 S72 ee nn ee ee 0.02 pf 
Pentode Grid No.1 to: Triode: Plate.;cctm).ap ose ac ee eee nee 0.02 pf 
Pentode: Plateito-Triode; Plates)... oes «sys csi ss oiancis OA ales eyes ae 0.15 pf 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 
PLATR: VOLTAGE iscianiateis he one ohakevaieo eTole hae hers thle toute 330 max 330 max volts 
GRID-NO:2) SUPPLY, VOLTAGH 23s ee beeen nenneee - 330 maz volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE,............20.00005 = See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value... 0 max 0 max volts 
PLATE: DISSIPATION Rar sine fo eae 2.8 max 2.3 maz watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts................ - 0.55 maz watt 

For grid-No.2 voltages between 165 and 330 volts...... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 200 max 200 maz volts 

Heater positive with respect to cathode............... 200°max 200°mazx volts 
Characteristics: Triode Unit  Pentode Unit 
Plate:Supply Voltage. conus. hte coe ene tee meee 150 125 volts 
Grid-No.2'Supply Voltagessennae see see eerie - 125 volts 
Grid-No.IsV oltage ses de sec eoterceres soc ceot crocosten ei ice ines -3 = volts 
Cathode-Bias, Resistors). siecn.. ciceocce cic seole ce ae ore - 56 ohms 
Amplification: Factor3ii...cteccnne sete cure ath seine oleae 21 - 
Plate Resistance’ (Approx:)). scimetsscide sels eicraciieiatie aren 4700 170000 ohms 
Transconductance 7 oe" eh cce Saree in oe 4500 7800 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20ua ..... -17 -6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 1.6 ma and 

cathode-bias resistor of 0 ohms ..................... - -3 volts 

Plate. Currents yeaa ci tite Herero ae etre atone tale orehevetedepevnes 15 12 ma 
Grid-No:2'Curren ting cist ociacn tera ieee ater - 3.8 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance:* 

For fixed-bias operation’. 5.02.0 curs iteces occ en eke 0.5 max 0.25 max megohm 

For;cathode-bias operation 5a e sce see ce oe ener 1.0 max 1.0 max megohm 


°The dec component must not exceed 100 volts. 


*If either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for both units 


should not exceed the stated values. 


BEAM POWER TUBE 


6AQ5 Miniature types used as output 
6 AQ 5 A amplifiers primarily in automobile re- 
ceivers and in ac-operated receivers 

Related types: and, triode-conneeted, as vertical de- 


5AQ5, 12AQ5 3 : ; as . 
flection amplifiers in television receiv- 


ers. Type 6AQ5-A has a controlled heater warm-up time for use in television 
receivers employing series-connected heater strings. Outline 7C, OUTLINES SEC- 
TION. Tubes require miniature seven-contact socket and may be mounted in any 
position. Within their maximum ratings, the performance of these types is equiva- 
lent to that of larger types 6V6 and 6V6-GTA. Type 6AQ5 is a DISCONTINUED 


type listed for reference only. 


HEATER VOLTAGE (AC/DC) *,c0s Se cee Se eee eee eee ee 


HEATER: CURRENT 3h si5h iie es aeeAIOee s a e 


Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 


OO ee ea eC On a ae We 


Pilate to Cathode, Heater, Grid No.2, and Grid No.3................-. 


AMPLIFICATION FACTOR® Eten canbe en a ee eee 


volts , 
ampere 
seconds 


* Grid No.2 connected to plate; plate and grid-No.2 volts, 250; grid-No.1 volts, -12.5; plate ma., 49.5. 
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AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 6AQ5-A 
E ¢=6.3 VOLTS 
GRID-N22 VOLTS =250 


GRID-N2I (Ic; MILLIAMPERES 
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PLATE VOLTS 92CM-48607T2 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PAT ICR VOL TAG Eioette stave fois) crave lctala ails let y sie aie wrakelalcke: onahetatn ele Pe a ie) sles eheeVelelieleleaiera 275 max volts 
SRID-NO:2u(SCREEN-GRID)) VOLTAGE 2 S08 sipicveraye s: natee istete yale wtokotchaleerielsielasWys iohore 275 max volts 
AEA TVD ISSIE ATION «1010 sisi cusis edensis;s aussie) at shave re. ois oilattaiisliahafora ra yetetisvoj.oja ere @ eller ay lielehs 12 max watts 
REID =INIO SSL LNPAUT ay oiroits ceca sk 2s so) 601) 9) (opine aanisiics pi eh Sim SURV aD o \aln (6) 8 lel slio'-a) 0 leroy arene) 'e)iai 87 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ..............0. esse cece 200 max volts 

Heater positive with respect to cathode .............-000 eee eee eeee 200®max volts 
BULB TEMPERATURE (At hottest point) 2.00.50. wc eee c ec ect esc eee 250 max Xe, 


® The dc component must not exceed 100 volts. 


Typical Operation: 
Same as for type 6V6-GTA within the limitations of the maximum ratings. 


Maximum Circuit Values: 


Grid-No.}-Circuit Resistance: 
MorEnxed-pias OPeLathON on sie nee oii castes follela ce oe ere loustd lafelsis 2.5 0 lar eiciehsie)sie 0. 
orca thode-Dias OPELAtlON errs -\ecci- eis lelelele ice slave eiearsereveioiere overs sie syste Le\e"* 0 


ax megohm 
ax megohm 


AVERAGE CHARACTERISTICS 
TRIODE CONNECTION 


type 6AQ5-A 
E¢£6.3 VOLTS 
GRID N22 CONNECTED TO PLATE 


MPERES 


AS 0 A 
AL 
OAL ate 
BAA Ee 

beer | |i 


° 100 200 300 400 500 600 
PLATE VOLTS pactiesaas 


40 


PLATE (1,) OR GRID- Nel (Ic,) MILLIA 
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VERTICAL DEFLECTION AMPLIFIER (Triode Connection)° 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DC PLATE VOLTAGE. roc aecle coo spare, Aire iceare, sceceuc he ee ae ae eee ne remane eee 275 max volts 
PEAK, POSITIVE-PULSE PLATE) VOBTAGET .. co. oe te iden nek go ce eee 1100 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. -275 max volts 
PEAK. CATHODE CURRENT). con iciclicisia ec eiiccie cane che at oe acto cals eee 115 maz ma 
AVERAGE CATHODE CORRENTD. ccc cae Detects ces ee cee e cloe ee mete 40 max ma 
PLATE) DISSIPATION... sie ane axie eee oe oe ene ater eee cree ee 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect, to, cathode? <= 5.0... rele aia eo teer 200 max volts 

Heater positive; with respect to Cathode g.c.,.hiscsie ccs wusteus 5 ouersiw = eto) ee 200" max volts 
BULB: TEMPERATURE (At hottest point)" se7. sac. © > os ote ein into nee 250 maz °C 


Maximum Circuit Value: 


Grid-No.1-Circuit Resistance: 

For cathode-bias operation a Assn ope-<a.+. succes crass oe oe ee eee 2.2 max megohms 
° Grid No.2 connected to plate. 
+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds, 


® The de component must not exceed 100 volts. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined detector, 
amplifier, and ave tube in compact radio re- 
ceivers. Outline 7B, OUTLINES SECTION. 

6AQ6 Tube requires miniature seven-contact socket. 
Heater volts (ac /de), 6.3; amperes, 0.15. Char- 

acteristics of triode unit as class A: amplifier: 

plate volts, 250 (300 maz); grid volts, -3; am- 

plification factor, 70; plate resistance (approx.), 

58000 ohms; transconductance, 1200 y»mhos; L 

plate ma., 1; peak heater-cathode volts, 90 max. This type is used principally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as FM detector and 
audio amplifier in circuits which require diode 
and triode units with separate cathodes. Out- 

6AQ 7GT line 14C, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; amperes, 

0.3. Ratings and characteristics of triode unit as 

class A: amplifier: plate volts, 250 max; grid 

volts, -2; amplification factor, 70; plate resist- 

ance (approx.), 44000 ohms; transconductance, 

1600 pmhos; plate ma., 2.3. This type is used principally for renewal purposes. 


H 
HIGH-MU TWIN TRIODE H~ (8) PT 
6 A Q 8 Miniature type used as rf ampli- "T2G) ‘ >)\ ers 


fier and_ self-oscillating mixer in 

FM/AM radio receivers. Outline 8B, 

OUTLINESSECTION. Tuberequires 

nine-contact socket and may be oper- Pra 
ated in any position. Heater volts (ac/dc), 6.8; amperes, 0.435. With plate volts 
of 250 and grid volts of -2.3, class A, characteristics of each unit are: plate ma, 10; 
plate resistance (approx.), 9700 ohms; transconductance, 5900 umhos; amplifi- 
cation factor, 57. 


Maximum Ratings, (Design-Center Values, Each Unit): 


PLATE VOLTAGE with plate ma=OF8 40.50 else econ ae ace oon ee 550 max volts 
PUATE VOLTAGE Fen. cot oon hee ee erent eee 300 max volts 
GRID VOLTAGE, Negative-bias value; 3.70.4... 9cb. os one ee eee —100 max volts 
PLATE DISSIPATION: 

For either plates 22 25 re aa ae ee ee ee 2.5 max watts 

For both plates with both units operating. ..................0 cc cee 4.5 max watts 
CATHODE CURRENT Bio '-2 o.ci02.000))s 2 sain oe Men ee eae 15 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........5..:.sj.00cecccece 90 max volts 

Heater positive with respect to cathode. .................0ccceueeee 90 max volts 
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RF 

Typical Operation, (Each Unit): Amplifier Converter 

Pipe sina hy WOES. a on ot poo capndnocoGuasocudaGnono le 250 250 volts 
aap TR (ell Cel © Mem et oe ot ese Foxe, Ries en otras (Sues Ge gchene,ero..6,c) enone pohors icy adegons 230 - volts 
PACER, CSISEOTE TH eth e e e roe ee ore Maree ol olcerele a teltenotere te tate 1800 12000 ohms 
AGRIC UELESISUON Melanie rct.c e cosle ss, sietiera cele’ tie + oiehetem ate oles, s aneteletens - 1 megohm 
“Sth! WOLENW5, 4 gd 3 Gao Ue COON DO CODES 6 On 5.00 bod Gee ord =—2 - volts 
MUL SECOSCL EA TOM VIOL GAL Crate a) ove scaielishe sreieiei sis slaeleys4) 5 se\s\sieee us — 3 volts 
SORT ROGCERCSISUOL aires cose esc «ste cit e's clsaiatiaane wicecienstee 4 200 - ohms 
BIRtEVEVESISLANCE (A DPLOX.) a retcre cielo at oko, efone hai lal eile ebebolintevor cis, eles 9700 22000 ohms 
MiransCONdUctanCe se soe a see cicye cle cs Stal aei ners ferens aisle ails slfetsiraifars 6000 - umhos 
GONVEPSION LranscOnductance). «2. occ. slelsielele oi +ilcleus elsinieks shes - 2300 umhos 
Input Resistance at frequency (Mc) = 100................. 6000 15000 ohms 
LE ntich COUP TOR a5 oma Geo ornibeg e Eantne Diditearo COs GUIo Go Olu Dion Didactic 10 Sy, ma 
Equivalent Noise Resistance...........esseseesesesrsceees 500 - ohms 
Maximum Circuit Values, (Each Unit): 

San LOIRE eS Eas oe he CaS ER Os usu tu tO. 6 OMELCi0 CE ORO Lio SOD aGanoe 1 max megohm 
Resistance between Cathode and Heater... .........0 ccc eee cece ee eeeece 20000 max ohms 


POWER PENTODE 


Miniature type used as output tube prima- 
rily in automobile receivers and ac-operated re- 
ceivers. Outline 7C, OUTLINES SECTION. 
Tube requires miniature seven-contact socket 6AR5 
and may be mounted in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.4. Maximum 
ratings as class Ai amplifier: plate and grid-No.2 
(sereen-grid) volts, 250 maz; plate dissipation, 
8.5 max watts; grid-No.2 input, 2.5 max watts; 
peak heater-cathode volts, 90 max. Within its maximum ratings, type 6AR5 is equivalent in performance 
to glass-octal type 6K6-GT. Type 6AR5 is used principally for renewal purposes. 


SEMIREMOTE-CUTOFF 
TWIN PENTODE 


Duodecar type used as if-ampli- 


fier tube in television receivers. Out- 6 ARI] | 
line 12A, OUTLINES SECTION. Related type: 
Tube requires duodecar twelve-con- UIARTA 


tact-socket and may be mounted in 
any position. Heater volts (ac/dc), 6.3; amperes, 0.8. 


CLASS A: AMPLIFIER 


Values for each unit 
Maximum Ratings, (Design-Maximum Values): 


ESTA TORN, OUTAGE See eee ey cna aie stay cvaict stots eis) arate fe) elie (erase slehslel sere sie ales) ee (eis 330 max volts 
GRID-No.3 (SUPPRESSOR-GRID) Voltage, Positive value ..............+.-5- 0 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE... ........2.02+eseeessseees 330 max volts 
MERIDEN Os UVOL TAGES .iacsasierorettiare oa sets ceatetnenehe eta eeogere a ienNet afel’s alelreletcl see pi sles eels) sisi (0 See curve page 70 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value.............+..- 0 max volts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 165 volts. ......6..:2cseeeececeeceeens 0.65 max watt 

For grid-No.2 voltages between 165 and 330 volts........... sees eeeeees See curve page 70 
PAPA PID ISS ER A TIO Netine cescctateie ore to ee ove re talia role (aieato) eslenevierievave terete ce%eyioksy ofeKeloy evrelel’e« 3.1 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........-..e cece eee eee eens 200 max volts 

Heater positive with respect to cathode. .........-. see e secre neces 200°max volts 
Characteristics, (Each Unit): 
PIRLCISUDDlYaVOltALC nieia dois scale cee o Hse oe Csie aoe visicie wooed hele s o.oo) © 125 volts 
Ree Oso ee Ve a ne aoa tenets lel oieser olosterarsfeileta etetexelapaveyels Connected to cathode at socket 
ETIG=NIG2 SUDDLynV OlCRLEN seraie ce oes) olay tre allel ior oleate altgy abe lol's orel'= sist oleh aio) onellole 125 volts 
i TNOGe-EIAS EC OSISUOR ys. s aie ai tee ree aaa alates ls Bel otieMs) ole) ehelios ollie) <li> ele helistentalioj ellalissiia 56 ohms 
Place vResistance! (APPLOX:) 2 sere cele yea) ele, evel > sole ele) oleiolsle)olels/ ele s10).e/'l(ei sie) ne) shel 0.2 megohm 
MEATS COT CLC CAT CS ee tay ii iota nted tie ete dae Ta feel ots lH otialeeleic agar clone oustePerersto rs vols)eilnir ole 10500 umhos 
PIALORGOUTTON tae aces Terre eae eerie te ated cierto ohen cr syatet crt eePehia scaler eene lellelere ai ier's) 5 lok ma 
nT INIA (OLIET Ts 4 er oaeerepocosit es oto Gn ROO eau octane sctocaiaer ae cb 3.5 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 50 umhos........... -15 volts 


° The de component must not exceed 100 volts. 
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BEAM POWER TUBE 


Miniature type used as output 
amplifier primarily in automobile and 
6 AS5 in ac-operated receivers. Outline 7C, 
OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 
and may be mounted in any position. 
For curves of average plate charac- 
teristics, refer to type 35C5. 


HBA TER VOLTAGE (AC/DC) 6 seccja) cic! cie 5) sseiellets ee 6 2/5) 5s 0 e\e aie alaeieisleis wlele/eialelensiele 6.3 volts 
HEATER: CURRENT cc, aisle ace-cis tesla isss are ote tasters oa tie wiser etclere oiare! ant tols)ielalela of siatares 0.8 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1 to, Plater ee ine vine a vicicccstos co natarstace tensile isl semlereretne et ene 0.6 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.............+.+ 12 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3........---.eeeeees 9.0 pf 

CLASS A; AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
PLATS. VOLTAGE soc: ofesen fei es ee cit a siereumano terest 5S OOOH OL OOOO Ee 150 maz volts 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE 117 maz volts 
PLATBiDISSIPATION {<< sc cw Gest d= barahe cere elolis bee setalebas atghens pels yonclere: #18 oe sneie ators 5.5 max watts 
GRID-N(O22; INPUT. 25.5 55x Bele etete oleteticl stslletelalete sterol aatetere revel e's tollsiefetefelte etbiats ale valsils 1.0 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........---+++e0- sie’ ore alaiviete ais 100 max volts 

Heater positive with respect to cathode. ........--. cece eee eect eee e tees 100 max volts 
Bus TEMPERATURE (At hottest point)... 2.0... .. cece ee ee eee eee ee eee eees 250 maz 2G 
Typical Operation: 
Plate Voltages. ce fates sie sees ee thts herds slste stelaiole shee ce ciete stele a oreralets cette 150 volts 
Grid-No.2 Voltage. ..270neiive ne tielttete cle ole nie ola erolaleveleiolulals Sle veletelelaveleletaln sistoters 110 volts 
Grid-No.1 (Control-Grid)) Voltages ci iin < cic aletiercreteie'el eleleiele ee ale elclelers eienetercmters -8.5 volts 
Peak» AF Grid=Nou Volt ge iciiee taayiper., slows ahetogs. clales aie issisgnie oie elle Nel sastnliasienraos 55d aa po volts 
Zero-Signal Plate Currents... <<. eieie s dotals ulolalere ina, <)elsls stepeioieveleabels «ese alsieioe 35 ma 
Maximum-Signal Plate Current © 2560s. oye toueoiv arsine bis csin ayo ass, sete erele aveielelsietaitenaa 36 ma 
Zero-Signal Grid-No.2 Current (Approx.)...........-cccscccccccviscscescs 2 ma 
Maximum-Signal Grid-No.2 Current (Approx.)........cceesesecereteceees 6.5 ma 
Transconductance: =.< «<< 2 ots <ieiseriane mistake ore lalioka oe Sic) aiaie sie fete Veleisioiene cielerateceiere ire 5600 umhos 
LoadiiResistanceate aio c sara c'ecyelesuuciap ousieseieva erelescceis terekslaisi okelelalicislefale el eiemtey toes ohms 
Total Harmonic Distortion per cent 
Maximum-Signali Power Output: 720 (0c won wccwe ss oe a we o cis cee sesineisisie 2.2 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation sisi < 255 < nisrale'e o wieies cis, 4iiers leinier ace <ln piel'eyaueisiie sleuelslsiis ahs 0.1 
For cathode-bias Operation. 27 sseiaye creleie ase, sles aire afes) eh ojehel a ols)sisiels)©'s) vise 0.5 


DIODE— 
SHARP-CUTOFF PENTODE 


6 AS8 Miniature type used in diversified 
applications in television and radio re- 

Related type: ceivers. The pentode unit is used as an 
ae if amplifier, video amplifier, or age 
amplifier. The high-perveance diode is 


max megohm 


used as an audio detector, video detector, or de restorer. Outline 8B, OUTLINES 
SECTION. Tube requires miniature nine-contact socket and may be mounted in 


any position. 


HIBATER, VOLTAGE (AC/DC) ces careers so eiele) siete inter a mteralele leiets eels elivialiere a nl oceiaia 6.3 volts 
HBATER CURBINT 5 Glaiaiee ci oo sone crc ete one totelol ote Voraarctuns Sans pete sage ieio sueuelerate 0.45 ampere 
Direct INTERELECTRODE CAPACITANCES: 
Diode Unit: 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 3.0 pf 

Pentode Unit: 

Grid Noid! topelater sspears efecns sete taeue tone roravat snoutinyn tatever ere ol enerenaelaraneneye sneer 0.03 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7 pf 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.4 pf 
Pentode Grid. No-lito: Diode Plates oom. sn. siaieieloate ne fete cle cislaesieele ere ince 0.005 max pi 
Pentode Plateto Diode Cathode.) -wicryries oy tries ree terere aie neler eiees 0.15 max pf 
Pentode Plate:to Diode Plate iejic5 ccs s00 0 ove ties ovieleles single: ole clelele olmlelels 0.10 max pf 
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PENTODE UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


BAVA DHCP OL TMG Aeacate Sh olovscnysis oie.c op) 6.3 oie. olaeie soe ie Citta, vise ereaes, sup leet 300 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value................-. 0 max volts 
ETRIDOIN Oo SUPBEY. V OLTAGH ain tt teas sib eroséze 6 ayesha On cote clesacy © wise Malettne 300 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGE . ..... 00.0 c ease neces cerscncebevace See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value................. 0 max volts 
ATE I DISSIBA TION creiegeniicca:s/cloyeies sfiel sloters (wine) siete aislwnaliove 0 se,0x@. 0 sal erayes ole TeMe Vale 2.5 max watts 
GRID-No.2 INPUT: 
Eorgrid-No.2 voltages, up to 150, volts... i. o.05t cee ce wee sis uo cielo sun 0.5 maz watt 
For grid-No.2 voltages between 150 and 300 volts.................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... 0... c cece cece teens 200 max volts 
Heater positive with respect to cathode.............. ccc cece ee eeeee 200°max volts 
Characteristics: 
IALG SUPDIVEVOITALE, «a ais cicic creates cis, sie nie sisie elgusie e1e elaie cle alee oie Civ ier ees cs 200 volts 
Grid\No-3 and. Internal Shield 2/0 0 ose cea bee tees Saale Connected to cathode at socket 
SeNIG= INO CHSUP IVE WV OLLALC Sc he. - clara casa vasokeue lovevars lary dogaronataist saoioiovaneys Wl ake Goulet ois 150 volts 
MRO C= LAGUELORISCOD Me 2 eo cra ticusiacs cae ogttei «ia crexaieis casio oie ceeietis we neKe 180 ohms 
Piatervesistance CA Pprox.) datassc) seule wrsic ne ovale aisle Gistel Oke clewle eleleivicletee ss. 300000 ohms 
PRE SEIIBCON CU CEA TCO MI. ie) crore eva ce tarsvet ocea cease “ous oiled osysiin'iocoha ren taast ess este Se beh die 3% 6200 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa................0.. -8 volts 
PPALORCUSFON bor Parc tae Urata hari cate bre eielenete. slice tiie cata allenaug a iahatalevaenatars Satna henslehbers 9.5 ma 
RETUCL SINT Os cue ALTON Gaxteret ais, Reflects dtioy's ‘slo uel obouh, ae Paiilel sone Vadose vonsile: erate foutlinnsi Oval Gators sare 3 ma 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


Morel Xed-DIAS OPETAGION = c,5 5/755 se 5.8701 wis ove. e) ein ue ai) ap erecsie: ace 0-0/8 oe eieke, 6 ¢)e 0.25 max megohm 

PDF CALNOUE-DIAS OPELAatiON ss. ssc eis she's olsia wielele'e'sya sible s.sleve © sels we see 1.0 max megohm 
° The de component must not exceed 100 volts. 

DIODE UNIT 

Maximum Ratings, (Design-Center Values): 
DAK INVERSH LATE VOLTAGE. (6: ¢ crejsi0js 6 [0 0x00) 6/0i010 oie vie'siegs sive Si isse\einore 60 330 max volts 
EMAKSE VATHOCURRENT once csv ce elec cies Ober elses eseccs ca cecee ees eis 50 max ma 
WCRPLATE (CURRENTS... Begs vee cae s sive es obs ees Sie tubret « Cedceeyeienee. pater se 5 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. ccc cece eee eeee 200 max volts 

Heater positive with respect to cathode. ........... cee cece eee neeeee 200°max volts 


° The de component must not exceed 100 volts. 


DUAL TRIODE— 
SHARP-CUTOFF PENTODE 


Duodecar type used in television 
receivers. High-mu triode is used in 6ASI1 


audio if-amplifier service; medium- 
mu triode is used in sync-separator 
service; pentode is used in video am- 
plifier service. Outline 12B, OUTLINES SECTION. Tube requires 12-contact sock- 
et and may be mounted in any position. Heater voltage (ac/dc), 6.3; amperes, 1.05. 


CLASS A: AMPLIFIER 


Triode Units Pentode 

Maximum Ratings, (Design-Mazximum Values): No.1 No.2 Unit 
BeBANEG IN OMTAGE Vo oiye.s cise a-c:dcle eset oo es + eho oe dies al's 330 max 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE......... = = 330 max volts 
ESRI DINO 2h OLTAGR $c) 5.< 4 wieGels tvessuam oisi's, suciehepeueyshouoheal’ _ = See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, 

POsitrve-bias, VAlUCW5. letiet Sielateiaueieileleta role follatsianeliay ere 0 max 0 max 0 maz volts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts.......... = - 1.1 max watts 

For grid-No.2 voltages between 165 and 330 volts = - See curve page 70 
ESCA TH A DISSIPATION oo 0:0. ds0.2.5, 1.0 )0u8 oie oyun ane oiehieyssep dies avons 1.5 max 2 max 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode......... 200 max 200 max 200 max volts 

Heater positive with respect to cathode......... 200°max 200°max 200°max volts 
Characteristics: 
BASLE SUDDIY. VOLLALEC sce sie civics ole siols 6. eke ole si esis ere ince milo = 200 200 200 volts 
Grid-No.2 Supply Voltage. .<........0ssccecsceees - - 125 volts 
SETAE VOltAWS SNe oe aa di sid idle cud oe stanss sisloldaie Sale nsvale's -2 - - volts 
Patnode-Bias Resistor. Sc. 2sccle so ccs ss cnn tieeenes = 220 68 ohms 
Bummiitication MACCOM sceis\-aiesewe ie cirisho'e) cle clolele siwicse,e: ole 68 41 - 
Plate Resistance (Approx.).......-eeee eee eeeeeeees 12400 9400 70000 ohms 
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Transtonductance® <iq ~ © site eee renee! obsolete yelosis 5500 4400 10500 pumhos 
Plate Currents sera ste ciee iste wicte orate tere Fototevovclonecere yee = tf 9.2 24 ma 
Grid=-No:2' Current. co nares tenet eee ngcletoteaal = - - 5.2 ma 
Grid-No.1 Voltage (Approx.): 
For plate current of 10 wa........-.-- ee eee eee -5.5 = = volts 
For plate current of 100 wa.......... +. ee ee sees - -6.5 -8 volts 


Maximum Circuit Values, (Each Unit): 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation.............-.-.------ 0.5 max 0.5 max 0.25 max megohm 
For cathode-bias operation. ..........-++eeeees 1 max 1 max 1 max megohm 


° The de component must not exceed 100 volts. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as a com- 


6 AT6 bined detector, amplifier, and ave tube 
Related type: in automobile and ac-operated radio 
12AT6 receivers. Outline 7B, OUTLINES 


SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For typical operation as 
resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER 
SECTION. 


HBATER.V OLTAGE (AC/DC) ira ceteris chetelerare otatcle cle steveress tateteieipiotetereratete toy slstene tes 


6.3 
PS bo Gy OPA ONHIS Based Doo EROUG oO od Cobo bacdomcHmUaueccQGdO GAS Saad 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Grid ton eriode Platelet restaterelelcleleieelenerheeet=ta terol vereiore a Vorerereneretats 2.0 pf 
Triode Grid to Cathode and Heater.............. cs eee cece er eeeeees 2.2 pf 
Triode PlatestoiCathode and! Heaterey.nicniciesiciier-neletsre) oleietatsieieteleleiretaters 0.8 pf 
Plate of Diode Unit No.2 to'Driode Grid). as etckctets teletettstane 0.04 max pf 
TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PIATELVOLTA GE icin sitet sitio cvsreteieteterekeyonsielchasensierenel aie neieiah aie nensisiekevederokneLaeaers 300 max volts 
PLATE DISSIPATION....-. Peete ene e cece n eens cease e essen sseecene 0.5 max watt 
GRID VOLTAGE, Positive-bias) value sey siaie oe) elelele lee olelsieueiel<leisicieie eieveitielsie)ei= 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............eeeee cece eeeeee 90 max volts 
Heater positive with respect to cathode... ......... eee cece eee eeeee 90 maz volts 
Characteristics: 
Plate Voltage ccccyeccciei 0.0 « c-+ ietetastoustedp Wtebare ot: = aloo ietel taieuerete ode 100 250 volts 
Grid Volta perros eters ole ears. sietece o cletaverelsce/oreheve liste salen sisters -1 -3 volts 
Amplification Factor, ......2.0ccecescsscereccscsecscesene 70 70 
Platemtesistan cence cirescetleteiyereiecersiepereneeyeints Oe acscarag 04000 58000 ohms 
Transconductance 1300 1200 umhos 
Plate:Current® cos.ce pre cieret ose ising felch felsve) ce skotoheioietons setae tse sie Lsrste 0.8 1.0 ma 


DIODE UNITS 


Maximum Rating, (Design-Center Value): 
PEATH. CURRENT, (Hach Unit))s gigi. ore cin retest ertheless oer ere 1.0 maz ma 


The two diode plates are placed around a cathode, the sleeve of which is common to the triode unit. 
Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 


MEDIUM-MU TRIODE— 


6AT8 SHARP-CUTOFF PENTODE 
AT 3} A Miniature types used ascombined 
6 oscillator and mixer tubes in television 
Related type: receivers utilizing an intermediate fre- p, 
SATS quency in the order of 40 megacycles 


per second. Type 6AT8-A has a con- 
trolled heater warm-up time for use in receivers employing series-connected heater 
strings. Outline 8B, OUTLINES SECTION. Except for interelectrode capacitances 
and basing arrangement, these types are identical with miniature type 6X8. The 
basing arrangement of the 6AT8 and 6AT8-A is particularly suitable for connection 
to the coils of certain designs of turret tuners. Type 6AT8 is a DISCONTINUED 
type listed for reference only. 


HATER? VOLTAGE (AC/DC) Prtercsct otic» sisieco s elcicicieel e svert cle areereinrercicisvelstasiee ot 6.3 volts 
HBATER CORREND cy tocciyt aetna ee opera eine sieetl erect evel eislersielste a cletstelersiare 0.45 ampere 
HEATER WARM-UP TIME (Average) for GAT8-A........ cece eee ence eens 11 seconds 
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L iosecs id 
D1REcT INTERELECTRODE CAPACITANCES: xterna xterna 
Triode Unit: Je aa phe Shield Shield® 
wodats NEG 9 & Ea Graz automa oh Rie ae alae oR Rare aR ae ore 1.5 15 pf 
Grid to Cathode and Heater..................000. sheen 2.0 2.4 pf 
Plate to Cathode and Heater.................0000 Pe ciars 0.5 1.0 pf 
Pentode Unit: 
METAR ONCOSTULO DE LAGE oe. 55m fencer toxets sane eregstayersfefgrehs exokescver stores -. 0.06 max 0.03 maz pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..... 4.6 4.8 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3....... 0.9 1.6 pf 
Pentode Grid No.1 to Triode Plate................c0ceceeee 0.05 maz 0.04 max pf 
Pentode Plate to Triode Plate................0 cece cece eenes 0.05 maz 0.008 max pf 
eieatericoncaunode see tienes fark cee ore ne chon ee oe Cdake 6.0 6. 0t pf 


® With external shield connected to cathode except as noted. 
{ With external shield connected to plate. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal types used as damper 
tubes in horizontal-deflection circuits 6AU4GT 


(2) QI 7) he : 
Te 4 of color television receivers and of tele- 
Ay *() vision receivers utilizing picture tubes 6AU4GCTA 
having wide-angle deflection. Outline 
14F, OUTLINES SECTION. Tubes require octal socket and may be mounted in 
any position. These types may be supplied with pin No.1 omitted. Socket terminals 
1, 2, 4, and 6 should not be used as tie points. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Type 6AU4-GT 
is a DISCONTINUED type listed for reference only. 


HEATER VOLTAGE (AC/DC)..........-- See iealbiie | Ron Sonne OLA OO Cp UMC SE 6.3 volts 
BPPOA TRACTS RIDEMT Tee esta cao Serckcsloya Suasetey sede sileyasel Shale siete olapeie Paoloucyeleveueile oreeieasie 1.8 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Plate to Heater and Cathode. ..............000eeeee AA EIAS Dee tobi Fone 8.5 pf 
Cathoderto-tHeater- and: Plate wise ‘olswietecueiny fe derote: nese face's (o;'8c eileen erste nuevo 11.5 pf 
PICRLOTAOVO a CRONE Geto ee tne cts co cher tee orate oes ren cate cea eins 4.0 pf 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 


6AU4-GT 6AU4-GTA 
Design-Center Design-Maximum 


Maximum Ratings: Values® Values 
PAK INVERSE PLATE VOLTAGES... 5066500000 bv ede owes see ces 4500°max 4500 maz volts 
PANEL A THC URRENT tho cue sfc sits gonechstertnei es moans deacons 1050 max 1300 max ma 
PPE LMATE CURRENT Weal cdee or ae Tee ee ok dele ae ne cue celeb ale 175 maz 210 max ma 
PeteA TE IRSIPATION napsrecre acres < stesidarers ee peteleine etelrare ea anerarcisere 6 max 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................... 4500°%*max 4500* max volts 
Heater positive with respect to cathode ...............0000- 300# max 3004 max volts 


Except as noted. 
t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
° Absolute Maximum. Under no circumstances should this absolute value be exceeded. 
* The dc component must not exceed 900 volts. 
# The dc component must not exceed 100 volts. 


Pp 
S) BEAM POWER TUBE 
G 

K th Glass octal type used as horizon- 
tal deflection amplifierinlow-cost, high- 

n@ Nias OF efficiency deflection circuits of televi- 6AU 5GT 
Ons0) sion receivers employing either trans- 
Gy Ge former coupling or direct coupling to 


the deflecting yoke. Outline 14C, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 


EIMATERSY OLTAGE (AC/DC) 214 <.cciessta's fecaletertote cual otal ores toreteveveuaterala ecto hciatsle-ectielols 6.3 volts 
BERR TERI CURRENT ors isiane sitar aso teiciay aisles sravstalsloie’ syeCeis oueleraaie ele clog reais « eiessepa:3% 1,25 amperes 
DiREcT INTERELECTRODE CAPACITANCES (Approx.): 
REEHLEIN O; LeCOn PLATE) Wore poles cep aedouaton lle) suatevet aie oievele Sick elelopevay'ansisie,Sonchares sor ce,sue 0.5 pf 
Grid No.1 to Cathode, Heater, Grid No. Zand Grid’ NO:S.c ns «seve cases 11.3 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.8..........0..00005 7.0 pf 
CACC ONDUCTANOR Fiavcicrecntesctart ele w\ ole loyavaie oxeseiel cathe Se pheiela beset louayiaie ie lovadetecs 5600 umhos 
Mu-FACTOR, Grid No.2 to Grid No.1f. 5... cece ccc cece tees ewe cceees 5.9 


# For plate volts, 115; grid-No.2 volts, 175; grid-No.1 volts, —20. 
t For plate volts, 100; grid-No.2 volts, 100; grid-No.1 volts, —4.5. 
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HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


DCRPLATE VOLTAGE) crarcale rotate ccs oivate ol ololerciol evevsusiole acevo” enetotsiole elopeveteie eal aenoee 550 maz volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE* ( Absolute Maximum) ........+.++- 5500°max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE..........02-ccccccccccscccccseces -1250 maz volts 
DC GrIp-NO.2 (SCREEN-GRID) VOLTAGE*. .5.......0..00- 000 coccecscrese 200 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE.........---. -300 max volts 
PRAK CATHODE CURRENT. . 000 ccccc csc tanec ces carve vel 00s se 00) saison 400 max ma 
AVERAGE CATHODE CURRENT or. oie o.c.se cise = wie « oeieie s cleave ele | eicls's eleilelaiels oleie 110 max ma 
GRID-NOQZ INPUT See cone etae oe easier loinc konch neue inte ohelstel sicleusialecelal-elot el Aco Tetsters 2.5 maz watts 
PLATE DISSIPATION Sf (615.< 6 cyece ou0 2's oie pens ieirinis'e'e Jo elves ls os 5 5 s}elinleip olsh oleletainisle 10 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .......... seer eeeeseeereeee 200 max volts 

Heater positive with respect to cathode. ..........- +e esse eee reeeeees 2008mazx volts 
BuLB TEMPERATURE (At hottest point)......... 02. eee ee rete twee teen ees 210 maz °C 
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance... 0.0.1... cece eee terete rete eee eesene 0.47 max megohm 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

© Under no circumstances should this absolute value be exceeded. 

* Obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 input to the 


rated maximum value. 
+tAn adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


©The de component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE 


6AU6 HG) C ey? 
Miniature types used in compact 
6AU6A radio equipment as rf amplifier espe- x 
Related types: cially in high-frequency, wide-band ap- os? aS, ) 
3AU6, 4AU6, 12AU6 plications; also used as limiter tube in 
FM equipment. Type 6AU6-A has a i 
controlled heater warm-up time for use in applications employing series-connected 
heater strings. Outline 7B, OUTLINES SECTION. Tubes require miniature seven- 
contact socket and may be operated in any position. For a discussion of limiters, 
refer to ELECTRON TUBE APPLICATIONS SECTION..: For typical oper- 
ation as resistance-coupled amplifier, refer to RESISTANCE-COUPLED AM- 
PLIFIER SECTION. Type 6AU6 is a DISCONTINUED type listed for refer- 


ence only. 


HIiBATER VOLTAGE (AC/DC) is gales « sie 's'olsloe creer oloieiei- cele s/o wialeystelate oleloieatetate 6.3 volts 
FIBA TER CURRENT 5c cop cysicrele lore -6 ovens ore oe] steven sielalalete clovelereietele/aisie.sie/s eis) sve(eleriinie 0.3 ampere 
HEATER WARM-UP TIME (Average) for GAU6-A.. 1... cece cece ee ee eee 11 seconds 
Direct INTERELECTRODE CAPACITANCES: Without With 
External External 
Pentode Connection: Shield Shield® 
Grid’ Nort to Plates cicre rae coristelevete olctolerel slerscetevousieteistsiacete 0.0035 max 0.0035 maz pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and) Internal’Shield’), ..ccrssicm sere aeieio loro te ee ete tale 5.5 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield' i426 2c isomers ene ieee 5.0 5.0 pf 
Triode Connection:t 
Grid No.1 to Plate, Grid No.2, Grid No.3, and 
Internal:Shield |... :,.Wje SS saeco eter oireteret sellers 2.6 2.6 pf 
Grid No.1 to Cathode and Heater.............-+.-+++: 3.2 3.2 pf 
Plate, Grid No.2, Grid No.3, and Internal Shield to 
Cathode.and Heaterd-n2. oo ne coe eine ett ete eraenein 1.2 8.5 pf 
® With extérnal shield connected to cathode. 
+ Grid No.2, grid No.3, and internal shield connected to plate. 
: ; CLASS A: AMPLIFIER Triodet Penlade 
Maximum Ratings, (Design-Maximum Values): Connection Connection 
PLATE: VOLTAGE fools cayeiei cusse susie tere os aieielbssatarerstn) Mierele?s oan ToLe 275 max 330 maz volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value...... - 0 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. .......-- e+ ee eeeeereree - See curve page 70 
GRID-NO:2Z SUPPLY. VOLTAGE ©... <.<:.,0:5 «jeietoieistoreialoialeiele cleteete al siele - 330 maz volts 
PLATE DISSIPATION: sie iers:«(s's:e/ohs/ois ora elo leleloleleleielyharcietersterade aisteid 3.5 maz 3.5 maz watts 
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GRID-No.2 INPUT: 


For grid-No.2 voltages up to 165 volts.................. = 0.75 max watt 

For grid-No.2 valtages between 165 and 330 volts........ - See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

POSICIVE-DiASiVAIUC s+ ee — sce © 6.0 ou scereusieis coves oiavaunisiaie oreienes 0 max 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 200 max 200 max volts 

Heater positive with respect to cathode................. 2004max 2004max volts 

* tte. Triodet 

Characteristics: Connection Pentode Connection 
AACE SUPPLY) VOLTAGE o a.01 5 siesc'sia 0 ove sven) a ai'oie 0, 810s) obs 250 100 250 250 volts 
NGRIGEIN 0: 3 MMP et orc, 5 5 sieve. epsvaisic S's vereearere e - Connected to cathode at socket 
Grid-NO:2 SUPDIY V OltAGe 5. 5.6 k. 66.00 00.5,00 00800 - 100 125 150 volts 
WAthHOde=BiaswVESIStOr ... «2 sce avewsyete os sie a eves evperere 330 150 100 68 ohms 
PSTADIINCATONTH ACCOR. cecrec stesso eeceis creleree te eels 36 - = = 
Plate Resistance (Approx.).........ceceeeecees = 0.5 1.5 1.0 megohms 
Mransconductancety, .itec.ce leo cisis s oareusce eevee s 4800 3900 4500 5200 umhos 
Grid-No.1 Voltage for plate current of 10 wa...... - 4,2 -5.5 -6.5 volts 
Pepa ve Gurren Gere ei cite ve ioe ot oust ais: atarert ai shateiesenavete 12.2 5.0 7.6 10.6 ma 
REECE N Oneal CUPLOMG forte aliasrelie cis Geieiausneie fejersie.'s cele 660 = 2.1 3.0 4.3 ma 


t Grid No.2, grid No.3, and internal shield connected to plate. 
“ The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6AU6 

Ef = 6.3 VOLTS 

GRID N@¢ 3. AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID-N2% 2 VOLTS =100 


PLATE(Ib) OR GRIO-N22(Ic2) MILLIAMPERES 


= 


lesa 00 
SOLATE VOLTS 92CM~6O6lITI 


MEDIUM-MU TWIN TRIODE 


Miniature type used as phase inverter or 
amplifier in television receivers employing series- 
connected heater strings. Outline 8B, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3 6AU7 
(series), 3.15 (parallel); amperes, 0.3 (series), 
0.6 (parallel); warm-up time (average) in paral- 
lel arrangement, 11 seconds. Except for heater 
and heater-cathode ratings, this type is identical 
with miniature type 12AU7. The 6AU7 is a 
DISCONTINUED typelisted for reference only. 


MEDIUM-MU TRIODE— 


SHARP-CUTOFF PENTODE 6AU8 
Miniature types used in television 
receiver applications. Tubes have con- 6AU 8A 
trolled heater warm-up time for use in Related type: 
series-heater strings. Pentode unit is 8AU8 


used as video amplifier, if amplifier, 

age amplifier. Triode unit is used in synce-amplifier, sync-separator, sync-clipper, 
and phase-inverter circuits. Outline 8D, OUTLINES SECTION. Tubes require 
nine-contact socket and may be mounted in any position. Type 6AU8 is a DIS- 
CONTINUED type listed for reference only. 
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HEATER, VOLTAGE: (AC/DG) >.< stehatsicteievs eicleteia =i ota eilede nails tate arena pe eeine aiee 6.3 volts 
HEATER CURRENT 6!) oc «5; 0/0" to aide cdiny, s.c)e ieisiaie £nlbver am jnlenc galot ee ie ene ER eee 0.6 ampere 
HEATER" WARM-UP TIME (A.verage)!: . o ¢ o3 cic otero cs srt etaynile wielsicl Senta 1l seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 
Grid. to Plates. pac Oeics otal eet e sake cinta te aeeeeats ye. ornate 2.2 pf 
Grid to.Gathode and Heaters. ..j2)s 0s 01756 05,0006 onic a 5 a ente te Ole teh nee 2.6 pf 
Plate. to"Gathode and Heater. «5 «ace s/alcies->. oe sreronel enane tern elects Mee teeeneeae 0.34 pf 
Pentode Unit: 
Grid‘ No:l"to Plate’ 235.42 see Ne riba e aman en acne ni! 0.06 pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 3.4 pf 
Triode: Grid) to,Pentode:Platerteiierdac o<sio% = ois tle = clessieis pace were eteete 0.022 max pf 
Pentode Grid (No.1; to Triode Plate. 22 2-2 nests o nicle a sis sn eee Ce eee 0.006 max pf 
Pentode Plate:to TriodetPlates hy. iic...stictete > nie oleic te ce eens 0.12 max pf 
Maximum Ratings, (Design-Mazximum Values): Triode Unit Pentode Unit 
PLATE VOLTAGE. © 27.) 4e QO Mak eo rie ee eallins, 330 max 330 max __ volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................ _ 330 max volts 
GRID-NO:2Z VOLTAGE Rita as ns co ace inseam Seis words Bee en ee meee = See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PLATE: DISSIPATION oo ss9yo. ot tans 4 Sie ieee re eet ee ee is 2.8 maz 3.3 max watts 
GrRiD-No.2 INPUT 
For grid-No.2 voltages up to 165 volts................. - 1 max watt 
For grid-No.2 voltages between 165 and 330 volts. ...... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200"max 200" max volts 
Characteristics: Triode Unit Pentode Unit 
Plate Supply) Voltages . 30.00 pede are ee clea ee ob a eee 150 200 volts 
Grid-Noi2' Supply: Voltage.* oc e: bck ae te tae - 125 volts 
Cathode-Biasi Resistor, 5; atu. soe oe ee ee 150 82 ohms 
AmplifieationsbactOrs 7.0 4: cc ce ee de cee 43 - 
Plate’ Resistance (Approx) (Sto cnt occ te ere. eens oboe toe 8100 100000 ohms 
‘Transconductance,45.). 3. Ae aot ee ee ee ee 5300 8000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa..... —6.5 -7.5 volts 
Plate‘Current?.. 2 ooranccae cool eee ete Ree ee 9.5 17 ma 
Grid-Ne,.2 Current ju.) : S.3h See ae eee eee - 3.4 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Pot fixed-bias, operation. hyn eiee = a-citis Sead Sn er 0.5 max 0.25 max megohm 
Foreathode=bias operation oceee ethene eee 1.0 maz 1.0 max megohm 
=" The dc component must not exceed 100 volts. 
ex 
6AV5 GA BEAM POWER TUBE 
* G 
Glass octal types used as hori- «°@) 
6AV5GT zontal deflection amplifiers in tele- ar 
Related types: vision receivers employing either AO, Wied OF 
12AV5GA, 25AV5GA transformer coupling or direct cou- OY*{e) 
pling to the deflecting yoke. 6AV5-GA c; Co 


Outline 19B, 6AV5-GT Outline 14C, OUTLINES SECTION. Tubes require octal 
socket and may be mounted in any position. Type 6AV5-GT isa DISCONTINUED 
type listed for reference only. 


HEATER, VOLTAGE (AC/DC}E pisces cb ee cn teao tol siege ae ieee 6.3 volts 
HBATER CURRENTS, 05.3%. ctes 0.3/4.0 SPE a ae bie ho MITE ae ee eR Cure. LEZ amperes 
TRANSCONDUCTANGCED 5 (6555-095. 1s lmao ie taiad + Se kee ees eee ee 5900 umhos 
Mu, Factor; Grid. No:2: to Grid No. LF" ie ore ee te Ce eee 4.3 


* Plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —22.5. 
** Triode connected; plate and grid-No.2 volts, 150; grid-No.1 volts, —22.5. 


HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


DC" PLATE. V OUTAGE. ac acthin scisis Seen, eine Sins een Ca Tent eke 550 maz volts 
PEAK POSITIVE-PULSE PLATE VOLTAGEt (Absolute Maximum)............. 5500°max volts 
PEAK NEGATIVE-PULSEPGATE VOLTAGE jcc «pide ee tale sikelele aatdl> Gocies cee -1250 max volts 
DC Grip-NoO.2 (SCREEN-GRID).VOLTAGH... 05.0... 2 ccccccecccvccscucccce 175 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. -—300 max volts 
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PAK: CATHODHIGURRENT ave sis'e o/s oie cielo sere 01s shavers ie alevelete <ieretetele cele e «vette 400 max ma 
ANVIRAGH) CATHODOIKCURRENT. occ, dieisversijevoonevernaeie’einatese.ciere cere sieved beers ee 110 max ma 
Ra RID= NOs pUN EU Dsere uate, oceteterareystelshosevsvsus/oners seus yorsesssi susie ventvskoceversteleccnaeveieieusiore leis 2.5 maz watts 
PLA THVIOISSIPATIONT elses: ort ozs inie atte vere lapy s:azeceisus/eiei cous (ere aheco) eee tio arersis peice tele 11 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ......... 0... ce cece cence tees 200 max volts 

Heater positive with respect to cathode... ......... cece eee eee teenies 2008max volts 
EBULE_CEMPERATURE (At hottest point). oi sso... ceva rceccck eee ceccncee 210 maz °C 


Maximum Circuit Value: 

Grid=NO.) Circuit Resistance. 0. 6 ceca oe eece renner tea cseecs sue 0.47 max megohm 
+ The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Under no circumstances should this absolute value be exceeded. 

+t An adequate bias resistor or other means is required to protect the tube in the absence of excitation, 
"The dc component must not exceed 100 volts. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube in 6AV6 
automobile and ac-operated radio re- Related types: 
ceivers. The 6AV6 may be substituted 3AV6, 4AV6, 12AV6 


directly for the 6AT6 in applications 
rere the higher amplification of the 6AV6 is advantageous. 


HEATER VOLTAGE ees: sVate, ele¥siayoy'«sia\o/0) MonwichePetaiaye ekotaxeyele ole) cletaketene (oveiters 6.3 volts 
IMBATHR CURRENT )....% occ css cece slescuess siete terstelcvelsveyats(atoretaie Mitte oreceintetst nis 0.3 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield® 
Mrloge itd Cod riode Plate es cele. + ccs cgais sic cletere o's) ene 2.0 2.0 pf 
Triode Grid to Cathode and Heater ................2- 2.2 2.2 pf 
Triode Plate to Cathode and Heater ................0. 0.8 1.2 pf 
Plate of Diode Unit No.2 to Triode Grid............... 0.04 max 0.04 max pf 


" With external shield connected to cathode. 


TRIODE UNIT AS CLASS A; AMPLIFIER 
Maximum Rating, (Design-Mazximum Value): 


ERIE T ESV OL: TAGES Matter ery 5 che ial cis airs a 5) os Sep dete ha ew AUS Od ey Sater SLaTOTMSI AS y's 6 clove TSS 330 maz volts 
GRID VOLTAGE, Positive-bias valle... sc. se ce eee cece ene ce heb oescews 0 maz volts 
IE LATRORE DISSIPATION Vee ale ais «\c.a) ozs .c hort tanse ois wisn = Sa Tee Sicko Ae Cees weieels 0.55 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..... ala) aatederaron ey vicjetelsrevetetenelericiere arene 200 max volts 

Heater positive with respect to cathode...............-. AICO BOK SOKIIO O 2004mazx volts 
Characteristics: 
IDCGRVOILAD Ober ees eo iik'a sysve kre ale sleep ee 8 alae seed ab wrote besten 100 250 volts 
ATIGeVOl LARC MR Moe he ttercs ser te coor eee Seed nae hoe wie eter tioele -1 -2 volts 
PIN DIN CATION HM ACCOR snr: os) sroveyevoye, oreiereteie) s oieliarepsie,eiie laysvere(eledelareveye oe 100 100 

AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


PLATE MILLIAMPERES 


400 
PLATE VOLTS 92CM-6879T 
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Plate Resistance dcikciecis.o0/3 coe corse bot cre Se see eee wisi 80000 62500 ohms 

Transconductances. crsc carat oe eee es cuties olataiceiseereketne rete 1250 1600 pumhos 

Plate: Curren tis 5,206 rere. «hefarie ces alevoieitoletore erotascl Aeke etel stort cnnnevenereeys 0.50 1,2 ma 
DIODE UNITS 


Maximum Rating, (Design-Maximum Value): 
PLATS CURRENT) (BachsUnit) irr-t. eine etic orton cee noe ae ee 1.0 maz ma 
“The de component must not exceed 100 volts. 


The two diode plates are placed around a cathode, the sleeve of which is common to the triode 
unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not reeommended. 


AVERAGE DIODE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIQDE UNIT 


TYPE 6AV6— _-—E¢=6.3 VOLTS 


[TYPE GAVE E66. VOLTS | 
BERIEREC 
Sanne + 


INSTALLATION AND APPLICATION 


Type 6AV6 requires miniature seven- 
contact socket and may be mounted in any 


MI 
position. Outline7B, OUTLINESSECTION. POA aI | 
The triode unit of the 6AV6 is recom- salemae nia TT} 
mended for use only in resistance-coupled ahead it Wt & 
circuits. Refer to the RESISTANCE-COU- 5 rine 
PLED AMPLIFIER SECTION for typical L {St tena Tt é 
operating conditions. |_| EY Bos 
Grid bias for the triode unit of the - PH - 
6AV6 may be obtained from a fixed source, i We = 
such as a fixed-voltage tap on the de power a HTK LINE I Fe 
supply, or from a cathode-bias resistor. It | NTH We 
should not be obtained by the diode-biasing ea NIN AM 
method because of the probability of plate- a PININ \ a8 
current cutoff, even with relatively small sig- ee PNINAL 
nal voltages applied to the diode circuit. iad Mivam:s\y 
penal ts seve BY DIODE 
92CM— 


HIGH-MU TRIODE— 


6AW8 SHARP-CUTOFF PENTODE 
Miniature types used in a wide 
6AW8A variety of applications in television 
Related type: receivers. These types have a con- 
8AW8A trolled heater warm-up time for use in 


receivers employing series-connected 
heater strings. The pentode unit is used as an if amplifier, video amplifier, age 
amplifier, or reactance tube. The triode unit is used in low-frequency oscillator, 
sync-separator, sync-clipper, and phase-splitter circuits. Outline 8D, OUTLINES 
SECTION. Tubes require miniature nine-contact socket and may be mounted in 
any position. Type 6AW8 is a discontinued type listed for reference only. 


HEATER VOLTAGH(AC/DO)Nee™ seat de teeter EEL ee 6.3 volts 
HEATER CURRENT.) 5 PRR ea oa a Ee 0.6 ampere 
HEATER WARM-UP TIME (AVERAGE)... .....cccccccccccccccswcccceccscee 11 seconds 
DirEcT INTERELECTRODE CAPACITANCES: Without With 
External External 
Triode Unit: Shield Shield® 
Grid:to Plates: .2 eas sete taee ey wen header 2.2 2.2 pf 
Grid to Cathode, Pentode Cathode, Pentode Grid No.3, 
Internal Shield; and Heater. .).. i. s.scns ede «dei 852 3.4 pf 
Plate to Cathode, Pentode Cathode, Pentode Grid No.3. 
Internal Shield, and Heater...............00005 1.8 3.0 pf 
Pentode Unit: 
Grid’ No: Ttor Plates. .ot. oc + t-/s\.1< ces aa ace ee cite 0.06 max 0.05 max pi 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal: Shield Mochi. ces os cote meen SIA, 10 10 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal Shieldei 7s Scan eo esa eee aoe 3.6 4.5 pf 
Pentode Grid No.1 to Triode Plate..................00. 0.008 max 0.005 max pf 
Pentode Plateito Triads’ Plate. cere -- aoe ee 0.15 max 0.025 max pf 


" With external shield connected to pins 4 and 5. 
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AVERAGE CHARACTERISTICS 
TRIODE UNIT 


TYPE 6AW8-A 
Ep=6.3 VOLTS 


PLATE MILLIAMPERES 


400 
PLATE VOLTS 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): Triode Unit 


92CM -B8644T 


Pentode Unit 


EATEO AW OU DA GE rreerp sits fees. Sis rayene! stlogeneds oiaie s.sarauatécel aie andi aere 330 max 330 maz volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE............. - 330 maz volts 
MRID-N O:2V OL TAG Ris ay 55. cirsisyars an egese sucigvey ier ers aise 68 vate a = See curve page 70 
GR1D-No.1 (CONTROL-GRID) VOLTAGE: 

Positive bias value...... Aci RII IMIS OUT AON 0 max 0 max volts 
PEATE DISSIPATION |.) cis; i2o: siois «ere teiate Siapmiate eiafiele’ertiers sovei%s 1.1 maz 3.75 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts............... - 1.1 maz watts 

For grid-No.2 voltages between 165 and 330 volts..... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 maz 200 maz volts 

Heater positive with respect to cathode.............. 200°mazx 200°maz volts 
Characteristics: Triode Unit Pentode Unit 
Pate SUpPPlVsV.OlLADE  rosecsie seve. fo:01 escrow: eye wusssveney © wid ovaim roe bens 200 150 volts 
Grid-No.2 Supply Voltage. ......... ccc cece cece e er eeee = 150 volts 
METIG=N ODL VOILARET «cus oc.c wtieverecvs elo se syeisid estate weisisiciociars —2 - volts 
 ALNOAE-BIRS FCSISCOF 5.5 occa. + aie 0.s.alselale viseueisielersisieie eye ee - 150 ohms 
FAT PITCH IONE ACCOL: stereo sie) wheiotnwielels ru ele spe = phe: araio:.a) wi axevars 70 - 

Plate Resistance (Approx.).. 2... 2. cece eee ee cece eee eee = 0.2 megohm 
PR TANSCONGUCTANCES fiers, cieve, oes oie) .0'015.0 0.6 2sie, 00 8 ale 6 ere, olcisie e's 4000 9500 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa.... -5 -8 volts 
AVERAGE CHARACTERISTICS 
Re PENTODE UNIT 
=0 TYPE 6BAWB-A 
Rio - Net VOLTS a E¢=6.3 VOLTS 
Ib GRID-N22 VOLTS=I50 
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Grid-No:2 Currentics oie sos ciec.s ds com ob 6 oo tomelereuets os - 3.5 ma 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed=bias Operation ers acc. ci--sie tsietero stole elev eke teterencter 0.5 maz 0.25 maz megohm 
For:cathode-bias operation: ..4.,< « semis acm ict cies ots 1.0 maz 1.6 max megohm 


°The de component must not exceed 100 volts. 


HALF-WAVE VACUUM RECTIFIER 


Duodecar type used as damper 


6AX3 tube in horizontal-deflection circvits 
Related types: of television receivers. Outline 12C, 
12AX3, 17AX3 OUTLINES SECTION. Tube re- 


quires 12-contact socket and may be 
mounted in any position. Socket terminals 5, 6, 8, and 9 should not be used as tie 
points. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. Heater volts (ac/dc), 6.38; amperes, 1.2. 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PEAK INVERSE) PLATE; VOLTAGE ae elas cs ieione eset ia ca ies ee 5000 max volts 
PRAK PLATE} CURRENTS cco 5 rnin cd oc erence ol ereaene tenn Ce rere ee ene 1000 max ma 
DC PLATE CURRENT... cites as ey ote ba sree san Risin ash SCP ee 165 max ma 
PLATE) DISSIPATION. o& 2 co atoms ceeds cekoeeacie ere tele atcns ce, eroteae caches oe eter 5.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.....................--.04-- 5000®max volts 
Heater positive with respect to cathode................. 00.00 2.0005 300°max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma .....................-.. 32 volts 


° The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

= The de component must not exceed 900 volts. 

® The de component must not exceed 100 volts. 


6AX4GT HALF-WAVEVACUUM RECTIFIER 


Glass octal types used as damper 

6 AX4GTB tube in horizontal deflection circuits of 
Related types: television receivers. Outline 14C, OUT- 
Veen eer LINES SECTION. May be supplied 
25AX4GT with pin No. 1 omitted. Tubes require 

octal socket and may be operated in any position. Socket terminals 1, 2, 4, and 6 
should not be used as tie points. It is especially important that these tubes, like 


othef power-handling tubes, be adequately ventilated. 


volts 


HEATER VOLTAGE (AC/DO) race ee cae cee ee eee eee eee 6. 
1 amperes 


3 
HBATER CURRENT S65 oc haart rae ree said are toca dle aos a EE ate 2 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
Cathode to, Plate and. Heateroy ccf cing chesioudhe ss coe eeoine scale ee ges sean 8.5 pf 
Plate to‘ Cathodesand 'Héater 2) - sec ee oo ee eee ee 5 
Heaterto: Cathode stycac wi Sse ee ee eee ee 4 


DAMPER SERVICE 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Mazimum Values): 6AX4-GT 6AX4-GTB 
PEAKIINVERSE PLATE VOLTAGE! 5) ose eee 4400 max 5000 max volts 
PEAK: PLATE(CURRENT non ots crane atta u ace ee ee eee 825 max 1000 max ma 
DC: PLATE CURRENTI45 36 .cis he eantasteerrertiohae ae aa Neer Ree ee 137 max 165 max ma 
PLATE! DISSIPATIONG « oct5 os eau 5 oer cd te De been Beers are eee 5 max 5.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 4400°maxr 5000°® max volts 

Heater positive with respect to cathode................ 300°max 300°max volts 
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Characteristics, Instantaneous Test Condition: 
Tube Voltage Drop for plate current of 250 ma............. 32 32 volts 


e The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


@The dc component must not exceed 900 volts. 
°The de component must not exceed 100 volts. 


Oe FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power 
@} oO supply of radio equipment having mod- 6AX5 GT 
H Se 4H erate de requirements. Outline 14C, 
(i) ¥ (8) OUTLINES SECTION. This type 
ae . may be supplied with pin No.1 omitted. 
Tube requires octal socket and may be mounted in any position. It is especially 
important that this tube, like other power-handling tubes, be adequately ventilated. 
Heater volts (ac), 6.3; amperes, 1.2. 


Ppa 6) 


FULL- WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values) : 


EEAKOENVERSH OE UATE, V.OLTAGR crac acca cris fc 3.5 sie a wrelsieleléoree ore g,< he's olsisl © 1250 max volts 
EARS ATHLOURRENT: (Per Plate) eir..s sie oeiioce nc 6 camecaces «denice cesleusis 375 maz ma 
HoT-SWITCHING TRANSIENT PLATE CURRENT 
For duration of 0.2 second maximum..............00cccercceeccececs 2.6 max amperes 
AC PLATE SUPPLY VOLTAGE (Per Plate, rms)..........2...ccceecccceees See Rating Chart 
DC OUTEUTICURRENT, (Per: Plate: rms) ce, Seige belejee rion oye oleiaion © See Rating Chart 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............ccceeceeeeeeeceees 450 maz volts 
Heater positive with respect to cathode... ......... cece cece eet eees 450 maz volts 
Typical Operation with Capacitor Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms).............00eeeeece 700 900 volts 
Milter Input Capacitor? ..:5/.i0 0. setnrnes celeste oles ine voit slats 10 10 uf 
Effective Plate-Supply Impedance Per Plate...............e+0- 50 105 ohms 
DC Output Voltage at Input to Fics (Approx.): oe a 
GZ OCIA Mee ene sace este cota tietanel a rianeretes S vo 
At half-load current of {97,9 MS v10-7-cccccctttertrntnes = 540 volta 
Opa es coe atta cay chet Seis Sats) cis soit 350 - volts 
At full-load current of { 13) MB scccccccctttrrrrtitinn z 490 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current............cccceececceececes 45 50 volts 
Typical Operation with Choke Input to Filter: 
AC Plate-to-Plate Supply Voltage (rms).............2.0e000es 700 900 volts 
TILErPENIMUG COKE. oo ces clare vats (alee nie tnkchsTalave/SisvP ATS Mreyele opeiche nis Aohehehs 10# 10# # henries 
DC Output Voltage at Input to Filter (Approx.): 
ptoistaue crn. eit eters aroreiecaye. a1 1 
At half-load current of { pce ne ae zie 365 hares 
LG O re Fro sce talc spebeyeto aksh i tetetemest Seaho 250 volts 
Bay ape etoad: current of { 126) rig GE Go cant de A « ss is 350 volts 


RATING CHART 


TYPE 6AX5—GT 
E_= 6.3 VOLTS 


MAXIMUM OPERATING VALUES WITH: 
CHOKE -INPUT FILTER 
CAPACITOR — INPUT FILTER 


DC OUTPUT MILLIAMPERES PER PLATE 


° 100 200 300 400 500 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92cS-7383TI 
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Voltage Regulation (Approx.): 
Half-load:toifull-load’ current.) Aha alte seein eres 20 15 volts 


* Higher values of capacitance than indicated may be used but the effective plate-supply impedance 
may have to be increased to prevent exceeding the maximum rating for hot-switching transient plate 
current. 


# This value is adequate to maintain optimum regulation provided the load current is not less than 30 
ma. For load currents less than 30 ma, a larger value of inductance is required for optimum regulation. 


# # This value is adequate to maintain optimum regulation provided theload current is not less than 35 
ma. For load currents less than 35 ma, a larger value of inductance is required for optimum regulation. 


MEDIUM-MU TRIODE— 
SEMIREMOTE-CUTOFF PENTODE 


6 AX 8 Miniature type used in television- 
receiver applications; the pentode unit 

is used as a video amplifier; the triode 

unit is used as a sync separator. Out- 

line 8B, OUTLINES SECTION.Tube 

requires miniature nine-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC/DC)! < cece acres crass eee ee ee eee 6.3 volts 
HEATER CURRENT S,,.3.42.05%45 O34 S05 UROo5y wae Ree ce ee 0.45 ampere 
DIRECT INTERELECTRODE CAPACITANCES:° 

Triode Unit: 


Pentode Unit: 
Grid ‘No.1 itosP lates 2 2°. d aia ee Spe te ne Seatiel ov guns, cease OT eee 0.006 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal Shield s..o.5.5.0.. Sac ea ee ee Pee ee ee 5 
Plate to Cathode, Heater, Grid No.2, Grid No.3 and Internal Shield . 3.5 pf 
3.5 


Heater to\Cathode (Bach unit) ererugerrs cis irl erence rar enka nei eee e pf 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): Triode Unit Pentode Unit 
PLATE. V OLTAG Big irae ter nies eo oe oie nett er oan ear Re 300 max 300 maz volts 
GRIDsNO.2SUPPLYS VOLTAGES a eon oe ee one eee ae - 300 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE.....................4- = See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE...............:...... 0 max 0 maz volts 
PEATE: DISSIPATION, Ae Geto. spite eet eee eee ee ee 2.7 max 2.8 max watts 
GRID-No.2 INPUT 
For grid-No.2 voltages up to 150 volts................. - 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts....... = See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ............... 90 max 90 max ee 
Heater positive with respect to cathode................ 90 max 90 max volts 
Characteristics: 
Plate Supply Voltage .“2seeahi: « poco oe Eee 150 250 volts 
Grid-No.2'Supply: Voltages: -«.. - ca -ters wil sets beh hie eee - 110 volts 
Cathodé-BiasiResistor etic okcfe x casicenaic a Om te 56 120 ohms 
Amplification’ Factor 22); ape ee ete eee sa. eee 40 - 
Plate Resistance (Approx), oat ses et ae eee 0.005 0.4 megohm 
Transconductance: a5. ..ds.+ < char ean = Ue Eee 8500 4800 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10ua....... -12 -12 volts 
Plate Current: eens o4c: he oc sett cree Ue ee 18 10 ma 
Grid-No.2, Gurrent. 5 24 o<65 oe bie Bere eee ae ee - 3.5 ma 
Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 
For fixed-bias operation:....-.,- .4 i eee eee eee 0.1 max 0.1 max megohm 
For cathode-bias' operation | ...c25 0... seen eee eee 0.5 max 0.5 max megohm 


° With external shield connected to cathode of unit under test except as noted. 
© With external shield connected to ground. 
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HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tube 
in horizontal deflection circuits of black- 6AY 3 
and-white television receivers. Outline Related types: 
17B, OUTLINES SECTION. Tube re- 12AY3, 17AY3 


quires novar socket and may be oper- 

ated in any position. Socket terminals 1, 3, 6, and 8 should not be used as tie points. 
It is especially important that this tube, like other power-handling tubes, be 
adequately ventilated. 


PUBATERSVOU TAGE (AC/DC) ater tet clelete leasiey sla stensrenatek teletallalened ster sperelereialied=ue =-t-rele a 6.3 volts 
IMAPER GC URR ENT ete o scnisi ire areca e oe as) Seabee apie ore tole, en oususielae ener stavavelie etallaliesi ees 1.2 amperes 
DiIREcT INTERELECTRODE CAPACITANCES (Approx.): 
Plate to Cathode and Heater... 1.0... ... cece ee eee teen eeee 6.5 pf 
Cathodeito Plate and Heater... 55sec. ase cee eee see welele ese lee oe 9.0 pf 
1BiGG ATT tHe Oneal ole Gn 6 oo POOR EO AAO Oe CIO OD DOo tnd mae Cosco 2.8 pf 
DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 
PAK UNVERSE PLATE! VOLTAGE. 20... ees eee es eee eee ss 5000 max volts 
IPHAKGP LATS CURRENT si) ci teieh teers eee te oui tera oiealiem eee fens nna fells Nolte rfollelieliqr=iteyevey) = 1100 maz ma 
AD GER TAPE G UR REN Toy erie sresncote. sieecrcbanant nal  forar opcriel eke apteniat si ay eliwMace Gores s\eMep ate har eniaylehaliendy:s 175 max ma 
JOA ON DIET e os ts Ae Sols eine eIbIas Doane ee God ORG. ommarronen Slo Orroimaic 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............-++ +22 eee e eens 5000°max volts 
Heater positive with respect to cathode. ............+.2++++seeeeees 300°max volts 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

® The de component must not exceed 900 volts. 

° The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
variety of applications in television 6AZ8 
receivers. The pentode unit is used as 
an if amplifier, video amplifier, agc 
amplifier, or reactance tube. The tri- 
ode unit is used in low-frequency oscillator, syne-separator, syne-clipper, and phase- 
splitter circuit. Outline 8B, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 


HIEATER VOLTAGE (AC/DC) «<0 crcs ei ccislele ole cicie ey miele se vole eels eieieleisis)eisisicls es 6.3 volts 
FIWATEREGURRENT Here eteictcie creicieisre ois vce] sale csheisiw spolercretelsasielee sis] s) a) sels seis 0.45 ampere 
D1IREcT INTERELECTRODE CAPACITANCES: 
Triode Unit: 

Gridvtorelate neers «0 ae ne se eee RS ioer tecotioutic sae reetetred ue cusses oe pf 

Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield ...... 2 pf 

Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield ..... 1.7 pf 
Pentode Unit: 

(Oro Nos hd FET On ie eraous b condition o-uiconn pmo comieror Dp arcadiony odie bin 0.02 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 pf 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.2 pf 
Triode Grideto eentode, Plates sansa ee enieteterietiteyAerer ae latei<icts)« 0.027 maz pf 
Pentode Grid No.1 to Triode Plate .. 2.1... 0.2... ccs ce mercer es ver ecrerres 0.020 max pf 
Pentode Plate to Triode Plate... 0.1.2... cece eee n cece eect reer ese eeece 0.045 max pf 

CLASS A; AMPLIFIER 

Maximum Ratings, (Design-Center Values): Triode Unit Pentode Unit 
IPEATEAVOLTAGE Seis sires ee eisterels eects el otelel olen otelie elle oiler ene. 300 max 300 max volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE..........--- - 300 max volts 
GRID-NiO!25V OLTAGE rac, 3 ccc ein Sin ete ciel clcieie ncteliclevs toleiaileten-valiatte See curve page 70 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value. . . 0 max 0 max volts 
PHATE! DISSIPATION (2 :)-2515 sclencue seule eave lerere clastic sy telen™ aisicue 2.6 max 2 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts............... = 0.5 maz watt 

For grid-No.2 voltages between 150 and 300 volts..... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 maz S volts 

Heater positive with respect to cathode.............. 2008max “ volts 
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Characteristics: 


Plate Supply Voltage. =. occ ce ecle eerie lolol elnieies nieierie 200 200 volts 
Grid=No.2) Voltage oo seit ate srt ere a wie stereo loiecleferets Opel teen = 150 volts 
Grid-No-t Voltages soeric«. 0 citiete ie teteiete otetet ethene eter —6 - volts 
Gathode-Bias Resistor’s 6.0.c.ccoihiess oa eastotemiciske cbsin a areas teats - 180 ohms 
Amplification Factor... .........--s eee e creer reece eeeee 19 - 
Plate Resistance((Approx:)), 6. ster) wie ele ice selects aie 5750 300000 ohms 
Transconductance s.15 scale e sige lar oc tels leteraletoeet a) alee teleretar 3300 6000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa.... -19 = volts 
Grid-No.1 Voltage (Approx.) for transconductance of 100 

pmbosieys sie heesks- cis Baise Selsey teers keke Streeters - -12.5 volts 
Plate Current. csacc odcsle Meteiele cat cine ne eter aveselior steno Nanevaters 13 9.5 ma 
Grid-No.2'\Currentosctei octet ates ote tetrie halale ofa ata lol stare reise - 3 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance:* 

For -fixed-bias operation: . << 2.22203... s.+-e se reds vns 0.5 max 0.25 max megohm 

For cathode-bias operation: ... 2 <<. +0 6s wemliemiaisjene 1.0 max 1.0 maz megohm 


a The dc component must not exceed 100 volts. 

4 The heater-cathode voltage should not exceed the value of the operating cathode bias. If the heater- 
cathode voltage exceeds the operating cathode bias value, grid No.3 will be made negative with respect 
to cathode, and thus possibly cause a change in tube characteristics. 

* If either unit is operating at maximum rated conditions, grid-No.1-circuit resistance for both units 
should not exceed the stated values. 


POWER TRIODE 


Glass octal type used in output stage of NC G 

radio receivers and amplifiers. Maximum di- (4) (5) 

mensions: over-all length, 5-5/16 inches; seated 

height, 4-3/4 inches; diameter, 2-1/16 inches. 6) One 
6B4G Tube requires octal socket. For typical opera- 

tion as a single-tube class A amplifier, refer to 

type 2A3. Filament volts (ac/dc), 6.3; amperes, F (2) ores 7) Ff 

1.0. Maximum ratings as push-pull class AB: 

amplifier: plate volts, 325; plate dissipation, 15 @) 

watts. Type 6B4-G is a DISCONTINUED ake we 


type listed for reference only. 


DIRECT-COUPLED POWER TRIODE PNG) Gy" 


Glass type used as class Ai power amplifier. 
One triode, the driver, is directly connected 


within the tube to the second, or output, triode. (2) (5) K 
6B5 Outline 27, OUTLINES SECTION. Tube re- PTS 

quires six-contact socket. Heater volts (ac/dc), Tomy 

6.8; amperes, 0.8. Characteristics of input and (1) (6) 

output triodes as class Ai amplifier follow. Input H rf 


triode: plate volts, 300 maz; grid volts, 0; plate 
ma., 8. Output triode: plate volts, 300 maz; plate ma., 45; plate resistance, 24000 ohms; load resistance, 
7000 ohms; output watts, 4. This is a DISCONTINUED type listed for reference only. 


TWIN-DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube. Outline 23, OUT- 
LINES SECTION. Tube requires octal socket. 
6B6G Heater volts (ac/dc), 6.3; amperes, 0.3. Within 
its triode maximum plate-voltage rating of 250 
volts, this type is similar electrically to type 
6SQ7 and curves under that type apply to the 
6B6-G. This is a DISCONTINUED type 
listed for reference only. 


TWIN-DIODE— 
REMOTE-CUTOFF PENTODE 


Glass types used as combined detector, am- 


6B7 plifier, and ave tubes. Outline 24B, OUTLINES 
SECTION. These types fit the small seven-con- 
6B7S tact (0.75-inch, pin-circle diameter) socket. Ex- 


cept for interelectrode capacitances, the elec- 

trical characteristics of the 6B7 are identical 

with those of type 6B8-G. Type 6B7S has the 

external shield connected to the cathode. In 
general, its electrical characteristics are similar to those of the 6B7, but the two types are usually not 
directly interchangeable. These are DISCONTINUED types listed for reference only. 
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TWIN DIODE— 
SEMIREMOTE-CUTOFF PENTODE 


Metal type 6B8 and glass octal type 6B8-G 
are used as combined detector, amplifier, and 6B8 
ave tubes. Outlines 3 and 23, respectively, 
OUTLINES SECTION. Type 6B8 is used 
principally for renewal purposes; 6B8-G is a 6B8G 
DISCONTINUED type listed for reference 
only. Tubes require octal socket. Heater volts 
(ac/dc), 6.8; amperes, 0.38. Maximum ratings of 
pentode unit as class Ai amplifier: plate volts, 
300 maz; grid-No.2 volts, 125 max; grid-No.2 supply volts, 300 max; grid-No.1 volts, positive-bias 
value, 0 maz; plate dissipation, 3.0 max watts (6B8), 2.25 max watts (6B8-G) ; grid-No.2 input, 0.3 max 


watt. Pr, Kr, 
TWIN DIODE— 
MEDIUM-MU TWIN TRIODE 


Duodecar type used in television 


receivers; diode units are used in hori- 6BI1 '@) 
zontal-phase-detector circuits, and tri- Related type: 
ode units are used in horizontal-oscil- 8B10 


lator circuits.Outline12A, OUTLINES 

SECTION. Tube requires duodecar twelve-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 6.3; amperes, 0.6; warm-up time (average), 11 
seconds. 

TRIODE UNITS AS CLASS A: AMPLIFIER 


Values are for each unit 
Maximum Ratings, (Design-Maximum Values) : 


PEATE AVOUTAGE Tao asic o 5. cheese cepa hae eee. Me nee aetna naan Een ea) oe vedanta ers 330 max volts 
DCaCATHODEICURREN TG. Mn sic a citeanite rere teks [Peedi is eahel else teyeteall. sake apie 20 max ma 
IPWARE SO ISSIPA TIONS casey tse aches oa Beesteba as aa Mates Ge tetick ecko Tass NE Pen id edeysg se leas 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................-.-.....2040. 200 max volts 

Heater positive with respect to cathode................0 0. ee eee eeee 200°max volts 
Characteristics: 
Pla tem .olba rere eee ey eee anne ove owes el Sicee Ne laye poe ails oie s ions gab rgacae GM deat hes 3 250 volts 
(Geri CeW Ol La ero eae pee irs, Seay sects See elena, seioc, Foatin tc shs (eisct sie eas ceestobe = tings) anaes -8 volts 
FAT DUMICATONG EH ACUON. cs see eek else ets alc eiers aterene ee aenato Gian il cree ae rn oe 18 
aterivesiscancey CA PPrOX. evi rot ies gene @ Smiten ae cates) ected eba mye arhimimn Surtians 7200 ohms 
Ara nsconductaner siic.a.o cuts cswesushs eaten Ee IIS Fed eee See ene 2500 umhos 
el apeu Gurren tetas Ad ong ateter schon sia ie Bare haben Ge peae beac eer nGRe fora ee et aheres 10 ma 
Grid Voltage (Approx.) for plate current of 50 wa....................05. —20 volts 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
Morsixed=b1as Opera tion:se eer. elated ae tens eens eee tere ote ie viene eee she = 0.25 max megohm 
Horicathode-bias Operation a sce jc rterafeleeo ciel satiate "ata et Merete Leallate diavsieus = sates 1 max megohm 


DIODE UNITS (Each Unit) 
Maximum Rating, (Design-Maximum Value): 


PEATE CURREN Temsiotrtsiets: cra. sate Sty ae ome on Ae a estar eas ola tarie ows celleepeacrweia eae 5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........-..:........24.+:- 200 max volts 
Heater positive with respect to cathode. ....................00 00a ee 200° max volts 


Characteristics, Instantaneous Value: 
ube Voltage Mrop tor plate/current of 20 masas 4. sae serra see eee on 5 volts 
° The de component must not exceed 100 volts. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tube 
in horizontal-deflection circuits of tele- 
vision receivers. Outline 10B, OUT- 6BA3 
LINES SECTION. Tube requires 
novar nine-contact socket and may be 
mounted in any position. Socket terminals 1, 3, 6, and 8 should not be used as tie 
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points. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. 


HIEBATER, VOLTAGE (AC/DC) Foote o ae os eee ana eel cect MAP oR is recive 6.3 volts 
HEATER(CURRENT sisisioc.ss dele 4 Swe eae a. Ieee ane Cree 2 amperes 
DIRECT INTERELECTRODE CAPACITANCES, (Approx.): 
Plate.to Cathode and Heater. cc. + sieve ste «cs eye sive as eae teaver 4.4 pf 
Cathode‘to- Plate and) Heater! sy. ce oo ceosiee Se heres a ee cee eto 6 pf 
Heater 'to'Cathodewoi3 1020 nian con oats ote Over ur ctieeen et ee ae ane 1.8 pf 
DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazximum Values): 
PEAK INVERSE: PLATE VOLTAGE aig eaten sae kOe 5000®max volts 
PEAK PLATE CURRENT it sites oo oeseceno idl na nas ei pene eee rina es ts ail ate 1000 max ma 
DC:-PLATE, CURRENT 3yire tate nis he ays te ie cies cas Pn ee eee eee an 165 max ma 
PLATE DISSIPATION »:Wirllotl So. . asthe Mea ae eee a ct eos 5.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................00- cece eeeee 5000° max volts 
Heater positive with respect to cathode..................000 ee eee 300°max volts 


= The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

® The de component must not exceed 900 volts. 

° The de component must not exceed 100 volts. 


H P 
REMOTE-CUTOFF PENTODE 
Fakes H G2 
Miniature type used as rf ampli- og (6) 
6B A6é fier in standard broadcast and FM re- \ 
Belated Wrest ceivers, as well as in wide-band, high- ,@ ATF 2 
3BA6, 12BA6 frequency applications. This type is ‘5 0) 


similar in performance to metal type rey 
6SG7. The low value of grid-No.1-to-plate capacitance minimizes regenerative 
effects, while the high transconductance makes possible high signal-to-noise ratio. 


HEATER. VOLTAGE: (AG/DC)); ita ners eoreent-telcter erapaiecke ie seats oneal nee 6.3 volts 
HEATER CURRENT (55,0 2/0 oh aise tae Ghent On ee ee eee 0.3 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield® 
Grid'No.1 ‘to, Plate: ste Ns ee eee ee eee 0.0035 max 0.0035 max pf 
Grid No.1 to Cathode, Heater, Grid No.2 Grid No.3, 
and. InternaliShield inc fa ae oe ee eens 5.5 5.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield\ G03. cen aoa ee eee 5.0 5.5 pf 


® With external shield connected to cathode. 


CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 


PLATE, VOLTAGE i325 3 3. ctors eee hee eke Behe eee aia Boao 330 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-N0.2: (SCREEN-GRID) VOLTAGE: 20) >), scene Lee ee ee ee See curve page 70 
GRID-NO.2SUPPLY: VOETAGES) See e Geen ent are eee 330 maz volts 
PLATE DISSIPATION (00. ¢ chee oe ee eee 3.4 max watts 
GRID-No.2 INPUT: ° 

For’ grid-No.2 voltages/up to 165, volts.i%-.mene « dee eee 0.7 max watt 

For grid-No.2 voltages between 165 and 330 volts.................... See curve page 70 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 

Negative bias‘ value: yet sho c ene SOO eee ee ens cee -55 maz volts 

Positive bias value... . Seeves2 fetes. Wen ca Lo eee 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............cc eee ecececees 200 maz volts 

Heater positive with respect to cathode................00cceeceeeeee 2004maz volts 


“ The dc component must not exceed 100 volts. 


Characteristics: 


Plate Supply Voltagec(2.. sgn ace eee seca aceon eh 100 250 volts 
Grid! No:3and!Internal Shield). ..-..-.- > toe ee eee Connected to cathode at socket 
Grid-No.Z;Supply Voltage-iine..c sce ine coe ee nee 100 100 volts 
Cathode-Bias Resistor... <..oeieo) eet coe ee 68 68 ohms 
Pilate Resistance (Approx.) pica c-ee foe ee eee 0.25 1.0 megohm 
Transconductance. . :,:....., eRe os Lae a eee 4300 4400 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 40 uzmhos -20 -20 volts 
Plate: Curren t<loiin occa cc aero ae he ee ee 10.8 1l ma 
Grid=-No.2'Currentae oe creat oe ernet cece some eae 4.4 4.2 ma 


168 


Technical Data 


INSTALLATION AND APPLICATION 


Type 6BA6 requires miniature seven-contact socket and may be mounted in 
any position. Outline 7B, OUTLINES SECTION. 


Control-grid bias variation will be found effective in changing the volume of 
the receiver. In order to obtain adequate volume control, an available grid-No.1- 
bias voltage of approximately 50 volts will be required. The exact value will depend 
upon the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed supply 
voltage, from a variable cathode-bias resistor, from the ave system, or from a 
combination of these methods. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6BA6 

Eg = 6.3 VOLTS 
GRID-N 2 VOLTS = 100 
GRID-N? 3 VOLTS =0 


PLATE (Ib) OR GRID-N22 (Ic¢p) MILLIAMPERES 


300 00 6 
PLATE VOLTS 92CM~-6609T 


The grid-No. 2 (screen-grid) voltage may be obtained from a potentiometer or 
bleeder circuit across the B-supply source, or through a dropping resistor from the 
plate supply. The use of series resistors for obtaining satisfactory control of grid- 
No.2 voltage in the case of four-electrode tubes is usually impossible because of 
secondary-emission phenomena. In the 6BA6, however, because grid No.3 prac- 
tically removes these effects, it is practical to obtain grid-No.2 voltage through a 
series-dropping resistor from the plate supply or from some high intermediate 
voltage, provided the source does not exceed the plate-supply voltage. With this 
method, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it may 
actually rise. This rise of grid-No.2-to-cathode voltage above the normal maximum 
value is allowable because both the grid-No.2 current and the plate current are 
reduced simultaneously by a sufficient amount to prevent damage to the tube. It 
should be recognized that, in general, the series-resistor method of obtaining grid- 
No.2 voltage from a higher voltage supply necessitates the use of the variable 
cathode-resistor method of controlling volume in order to prevent too high a volt- 
age on grid No.2. When grid-No.2 and control-grid voltage are obtained in this 
manner, the remote ‘‘cutoff’’ advantage of the 6BA6 can be fully realized. How- 
ever, it should be noted that the use of a resistor in the grid-No.2 circuit will have 
an effect on the change in plate resistance with variation in grid-No.3 (suppressor- 
grid) voltage in case grid No.3 is utilized for control purposes. 

Grid No.3 (suppressor grid) may be connected directly to the cathode or it 
may be made negative with respect to the cathode. For the latter condition, the 
grid-No.3 voltage may be obtained from a potentiometer or bleeder circuit, or from 
the ave system. 
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PENTAGRID CONVERTER 


Miniature type used as converter 

6BA7 in superheterodyne circuits especially 
Related type: those for the FM broadcast band. Out- 
12BA7 line 8D, OUTLINES SECTION. Tube 


requires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc), 6.3, amperes, 0.3. 


CONVERTER SERVICE 


Maximum Ratings, (Design-Center Values): 


PLATENV OUTAGE Ser. vasstisie ailevst eves cS a atl sho Sad aE neIero reo ETE GE ener ee 300 max volts 
GRID-N0.5-AND-INTERNAL-SHIELD VOLTAGE’. ...........2.000c0ceeeeceeees 0 max volts 
GRIDS-N 0.2-AND-N0O.4 (SCREEN-GRID) VOLTAGE...........-.--0e0-eeceeces 100 max volts 
GRIDS-NO.2-AND-NO!4 SUPPLY: VOU TAG. cine oncg cisroee cin eeneiorerei ier 300 maz volts 


PLATE 'DISSIPATIONS 21200 noch oes oe eae se ite 2.0 max watts 


GRIDS-N.0.2-AND-NO.4 INPUTS Sacco cote «oe a ae ee in eee eee 1.5 maz watts 
TOTAL 'GATHODE CURRENT 9, iin; nctieo itis ae oe ora eee 22 max ma 
GRID-No.3 VOLTAGE: 

Neégative-bias valuet it...it eiocctenion Coie Corie omer see ae . —100 max volts 

Positive bias walue:7 Sect rece rosie ce aie Ot aa ee eee 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. cc cece eee eee reece 90 max volts 

Heater positive with respect to cathode. ................0 cee cee eeeeee 90 maz volts 
Characteristics (Separate Excitation) :* 
Plate Voltage:.:3: seed ce RA Ee OEE Ee ee 100 250 volts 
Grid. No-Siand)Internal’Shields2 > 3 or oo eee ae ee eee Connected directly to ground 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ................... 100 100 volts 
Grid-No.3 (Control-Grid) Voltage ................00cececeees -1.0 -1.0 volt 
Grid-No.1 (Oscillator-Grid) Resistor .................00eeeee- 20000 20000 ohms 
Plate Resistance (Approx;)\i. esate r ciate oe eee oe eee eae 0.5 1.0 megohm 
Conversion-Lransconductance:-2: see eee eee 900 950 umhos 
Conversion Transconductance (Approx.)**................000- 3.6 3.5 umhos 
Plate Currents ijl geede steele clo eee atc de cate eR rere 3.6 3.8 ma 
Grids-No 2-and-No.4 Current ...............00c0eeeceee 10.2 10 ma 
Grid=-No'l ‘Current ge cate eve Crea oaneierstantiacem ie ee ete 0.35 0.35 ma 
Total'iGathode Current; fosmccee cara ee ree ee ee 14.2 14.2 ma 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 8000 umhos under the following conditions: signal applied to grid No.1 at zero 
bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same conditions, the 
plate current is 32 milliamperes, and the amplification factor is 16.5. 


* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 


** With grid-No.3 bias of —20 volts. 
“ Internal Shield (pins No.6 and No.8) connected directly to ground. 


MEDIUM-MU TRIODE —’ 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 

6BA8A variety of applications in color and 

Related type: black-and-white television receivers. 

8BA8A This type has a controlled heater 

warm-up time for use in receivers em- 

ploying series-connected heater strings. The pentode unit is used as a video ampli- 

fier, an age amplifier, or a reactance tube. The triode unit is used in low-frequency 

oscillator and phase-splitter circuits..Outline 8D, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be mounted in any position. 


HEATER) VOLTAGE (AG/DC), : gions ns eSore eco chiecto te a a Se 6.3 volts 
HEATER CURRENT? aia ee jhe eo Petes tee ee ee ne ee ae mig 0.6 ampere 
HEATER, W.ARM-Up. TIME (Average) 3.2 aie bib ee ie ee eee 11 seconds 
Without With 
° External External 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Shield Shield® 
Triode Unit: 
Grid to'Platesiar clon costs ee Some EES 2.2 2a2 pf 
Gridito ‘Cathode ‘and Heater 77 25h. nese eee eae 2.5 oe pf 
Plate‘to’ Cathode and! Heater 22.2040 21.25. ch ene 0.4 bag pf 
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Pentode Unit: 


GridtNostetoyPlate 2. aiats ot.5 hae ie eos eae ee ees 0.06 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Tnternaleshield sewer cence ceo ek eine 10 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 

ROTU AUS UICLC emeeeeh ae -F Pre pti Ma Mae eras outsonsann Galo Ke 3.6 
kiodeGrid' to Pentode Plate... 04 .).0. 0. c0v as cee ces ees 0.016 
Pentode Grid No.1 to Triode Plate..................... 0.006 
Pentode Plate to Triode Plate. ................00ce0eeee 0.15 


* With external shield connected to cathode of unit under test. 


CLASS A, AMPLIFIER 


« 3 “ Triode 

Maximum Ratings, (Design-Center Values): Unit 
BCA TOBY OUTAGE atete tere avers eee tone, Leh ait arc aceienend ae eee ee 300 max 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE.............. - 
SSRID-NO:GPVOUTAGH a. .o2 yo oGie mw «5 oh cele voc oslo busi sle ete ovale =- 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

INegativerbiasivalue sic. foie cctees= sc. aero albaeeeeen - 

OSItiVe DIAS VALUE cr Sia cye a dleclw «closes eacbeg oe eae - 
BADE OISSIPATI ONG iit rcis opirsie is cele. bd bicuwin 0. soiuh is ola es 2 max 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts............... - 

For grid-No.2 voltages between 150 and 300 volts...... = 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 

Heater positive with respect to cathode............... 200®max 
Characteristics: 
PALE SUP PIV AV OLCAY Cae vores a cna is Gaauarea ss ce ee rele Caan es 200 
Grid-No.2) Supply Voltage 55% ociss nc. cscs ves cee cuss ae - 
ROTI ONOMM VOLTAGE Ts sinless oe ae oe cin pcos lee oe oe -8 
@athode-Biasiesistor «....... pases serlee Wee, ace arsed ele calass - 
PORIplitiCAtiONSMACLOL Sc: ecsiis ck nve basin tevalod Brags eneecttaycieeso Sore 18 
Pance dvesistances(APprox.) icc... c.< 0 14 ossiete esis ee va! sare 6700 
BE FANSCODGUCEANCE aicrais> see nee eel ora aah Ro iw a, Gide Wis arate TONE SS, 015 2700 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa..... -16 
Place OUUrent sea roid tewstvee Cie Dioeisres Ed ce Molale eon oles 8 
RaTiG-NO te G@urrentrry ci: 2) dite <tisnis ciehincowrt Gohisieletus ot ate - 
Maximum Circuit Values: 
Grid-No.1-Circuit. Resistance: 

HO fxed=DIAsOPETatlON © &h wiela solace Sis wieus wysieusyp eles (eee 0.5 max 

For cathode-bias operation.................-.00e00ee 1.0 max 
= The dc component must not exceed 100 volts. 

eis daig Rebel | 
3P 


TRIODE—TWIN PENTODE 


Duodecar type used as vertical 
deflection oscillator and for combined 
sync-age applications in television re- 
ceivers employing series-connected 
heater strings. Outline 12B, OUT- 


0.05 pf 
10 pf 
4.5 pf 
0.006 pf 
0.003 pf 
0.023 pf 
Pentode 
Unit 
300 max volts 
300 max volts 
See curve page 70 
—50 max volts 
0 max volts 
3.25 maz watts 
1 max watt 
See curve page 70 
200 max volts 
2008max volts 
200 volts 
150 volts 
= volts 
180 ohms 
400000 ohms 
9000 umhos 
-10 volts 
13 ma 
3.5 ma 


0.25 max megohm 
1.0 max megohm 


6BAIll 


LINES SECTION. Tube requires duodecar twelve- contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.6; warm-up time 
(average), 11 seconds. For ratings and characteristics of pentode units, refer to 


type 6HS8. TRIODE UNIT AS CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Center Values): 


PEATE ISSIPATIONS aoe nt etek tte irda rately aR id tis realy exc rush Phobia euieckae ae A 
HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........................04.. 
Heater positive with respect to cathode............................ 


Characteristics: 


Rai LEMVOLUAD Crates acd Sic. tas oat ean Pits Re astray melt ieee Reed ei Te hs IS ae 
Shaka U0 Gare ever ete a ee CL See ee ee. eR nt ee 
FRGNDLICA DION MACTOL meee foc sto ten ee aens Sia sus nan eon Cie a oe ne 
Perarigconauetance sre teres ieee Soo eee ns A BR Boe he ee A Bee 8 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
Nor fixed-bias operationy.:, |. cnceet es Fades ore Actas ed eddy 
For-cathode=bias Operation: je-enms c ets ei te ht es ba nO cdos lt. bien kt eek 


® The de component must not exceed 100 volts. 


300 max volts 
20 max ma 
1.5 max watts 
200 max volts 
200®max volts 
250 volts 
=11 volts 
18 
1800 umhos 
5 ma 
—18 volts 


0.25 max megohm 
1 max megohm 
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MEDIUM-MU TRIODE 


Miniature type used as an rf am- 

6B GC 4 plifier in the cathode-drive circuits of 

uhf television tuners covering the fre- 

quency range of 470 to 890 megacycles 

per second. Outline 8A, OUTLINES 

SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. 


WEATER VOLTAGE) (AC/DG). concer a tetera titicis oie ctcheneleeiclete hr eyclicters einate ersteke rae 6.3 volts 
FIBATER CURRENT detiicce cisterns os trated ollex et atetavier snevarererrsp alot slvy-sy.cls) ois) etek kc eka pear 0.225 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid: GosPlates.. < ctasuctye tus) has nemo ee es ice a ithe okt ta anes 1.6 pf 
Grid tosHeater.and Cathode. . 2.2.5 <6 <stdua ms ones ac ee hee se eee Zuo pf 
Plate: to, Heater'and: Cathodes 205 oe. as.c seuios oils «sis shspsia ss Sheep oes 0.26 pf 
Hleater'to. Cathode s.2% 3.55 0Jar5 6 xsels saicuenes ts ss essteuagag dase teks easusueaechane oasiieceheaeaiors 2.7 pf 
. CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PLATE) VOLTAGE ya o.cc, meeps spares cuss cs ciedousrauaneesns te where earns era ere on eoker het tence mete 250 max volts 
PLATE: DISSIPATIONS (5.4 .2%e10isoisieus ote Siese eieerere wie meeto ale wie eecreene ree teaser 2.5 max watts 
CATHODE (CURRENT 36 iyo ste eee ates sce a erat obi ia 2S tidh own, Oiset os volte cles ot se ay eee 25 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 0... cee eee eee eee 715 max volts 
Heater positive with respect) to! cathode « i506 6 20 0 2 se neces oehaleet 75 max volts 
Characteristics: 
Plate Supply Voltages). eo sin% 2.) wipe 2 ways cto Wiele wees es lalelotetouc olaler atepat pte 150 volts 
Cathode-Bias Resistors ose. ste oe okie oa 2e lei nla als jalelataoala sete toteecele sete ae 100 ohms 
Amplification Factor te. c.c.c5. sie euctstaorn cpesersvelete Gyekenale a ere aierepaveinister a Cota gi eee eee 48 
Plate: Resistance.(A pprox.)) Fafa vai cv cxctete erase sete ole lenei hereto ater deme clare ees eee 4800 ohms 
Transcondtictance snr. 26.010 f en eue ale ie eater ete we ele tte etc ae fale ae ate 10000 umhos 
Grid Voltage (Approx.) for plate current of 10 wa....................00-. -10° "volts 
Plate: Currentis00. 2k 5 Sao eae ee Re ie eee 14.5 ma 
Maximum Circuit Values: 
Grid-Circuit Resistance: : 
Wor fixed=bids operation’. (iyac a hanc cone cterent tetas ouayey since tia evans ee een : Not recommended 
For jcathode=bias operation). sits ose fare ots <fe siete otra ciclo sce eletere vietalosiers 0.5 max megohm 


SHARP-CUTOFF PENTODE 


Miniature type used in compact 
6BC5 radio equipment as an rf or if amplifier 
Related types: at frequencies up to 400 megacycles 

3BC5, 4BC5 per second. Outline 7B, OUTLINES 


SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. For typical operation 
as resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLI- 
FIER SECTION. 


HEATER VOLTS (AC/DC) s 
HEATER CURRENT }ecges oon 6 ne eee oe ae oD Oe EEE ee 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 

Pentode Connection: 


Grid-INo. Li tocP late so joy ccnncterer tore (aa ee ee ee eee 0.030 max pf 
Grid No.1 to Cathode. Heater. Grid No.2, Grid No.3, and Internal Shield 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... . 1.8 pf 


Triode Connection:* 
Grid:-No.1 to: Plate-and:Grid No.2.s5,.34.55 seeker feo eee eee 2.5 
Grid No.1 to Cathode, Heater, Grid No.3, and Internal Shield.......... 3.9 pf 
Plate and Grid No.2 to Cathode, Heater, Grid No.3, and Internal Shield. . 3.0 

* Grid No.2 connected to plate. 
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CLASS A; AMPLIFIER 500, Penione 


Maximum Ratings, (Design-Center Values): Connection* Connection 
ERICA ESR VOUE AG 0 Magers to, cus.c-nsh Bosk stosaidve a, ove sia leased © eee 300 max 300 max volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE............. - 300 max volts 
GRID-NO;2)VOUTAGH SA... 5. sites seo baie oo wee oe thio acs = See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value. . 0 max 0 max volts 
MATER) ISSIPATION Mey Sunol r Si)> Seats BAGS aint he 2.5 max 2 max watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 150 volts.............. = 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts..... = See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 90 max 90 max volts 
Heater positive with respect to cathode............. 90 max 90 max volts 
Characteristics: 
PL BLELSUDDlVeVONEAY G caucters icin spare cot-snais en s/estieas a alosh cece 180 250 100 125 250 volts 
Srid-No2supplyaVoltage..; so. eyo. bel ones ee. sae ee = = 100 125 150 volts 
Cathode: BiaciResistor is... ndd men bia ee 330 820 180 100 180 ohms 
FAM DI iCatiOnelaACCOLAee se tennisscickt hit eet foe 42 40 = = = 
Plate Resistance (Approx.)............2-c0ccecceceees 0.006 0.009 0.6 0.5 0.8 megohm 
piranscOnductance wwe: wae) An.. aie Wee. lew ie Al ihn Sd 6000 4400 4900 6100 5700 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa.... - - - -6 -8 volts 
plate Currenterware. tate ited atone ns ae we ook ihlewas 8 6 4.7 Sate ma 
ESCO" CELICNG 1 1 SO en Oe nee ee = = i Lay ey ae A | ma 


TRIPLE DIODE 


Miniature type containing three 
high-perveance diode units in one en- 6BC7 
velope; used in de restorer circuits of 
color television receivers. Also used in 
Kp3 Kp, AM/FM radio receivers as a combina- 
tion FM discriminator and AM detector tube. Outline 8B, OUTLINES SECTION. 
Tube requires nine-contact miniature socket and may be mounted in any position. 


HATERS VOLTAGE I(AC/IDO)E tien cate, at et en ee oe ch tan one gens 6.3 volts 
PUA TERY CURREINT setae. s miscatytote timensenn ahem tate ee ete e ns Pein ice 0.450 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): : 
Diode-No.1 Plate to Diode-No.1 Cathode, Heater, and Internal Shield. 3.5 pf 
Diode-No.2 Plate to Diode-No.2 Cathode, Heater, and Internal Shield. 5.5 pf 
Diode-No.3 Plate to Diode-No.3 Cathode, Heater, and Internal Shield. 3.5 pf 
Maximum Ratings, (Design-Center Values, Each Diode Unit): 
REAKINVERSES PLATE: VOLTAGE Rikitos Sean ae atte sae net oe Moan cee 330 max volts 
HEALS LATE @ URREN TS. v4 ee teins 15 oN) oad dey Ss ee oe REE OSS os 54 max ma 
CLO UTEO LI CURRENT. 070: SPnIaS2 Ate ren ee Ne beth Ace Sd. SESS. 12 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........--+ se ceceeeeecaee 200 max volts 
Heater positive with respect to cathode... o.ocl1+s-sssss)s seco es se le 200 max volts 
* In rectifier service, the minimum total effective plate-supply impedance per plate is 560 ohms. 
MEDIUM-MU TWIN TRIODE 
Miniature type used in direct- 
coupled cathode-drive rf amplifier cir- 6BC8 
cuits of vhf television tuners. In such Related type: 
circuits, one triode unit is used as the 4BC8 


direct-coupled grounded-cathode driv- 

er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 


PPE ATOR VOU LAGE (ACYDG) sirpra ales ier thetic cverote tres cis acy cacisreney sashokencswrieradscsiereiess 6.3 volts 

ERATED (CURIGEIN DE i icay ih ucwapan te Pac er to ear h a UE eT RS tee PAT Ra EE TR sare 0.4 ampere 

DIRECT INTERELECTRODE CAPACITANCES*: Unit No.1 Unit No.2 
(Cinta, Gd OE Kroes 5. renee ecw lates Geena Meee ee tap oie meee U2 AYA pf 
Grid to Cathode, Heater, and Internal Shield........... 256 = pf 
Cathode to Grid, Heater, and Internal Shield........... - 5.5 pf 
Plate to Cathode, Heater, and Internal Shield ......... 1.3 - pf 
Plate to Grid, Heater, and Internal Shield ............. - 2.4 pf 
Platerto:Cathode eet ea eit ee aes een - 0.12 pf 
Heater to | Cathoner tots aarti teri eee cud ae tae nan ele 2.8 2.8 pf 
PlaterofuUnit: Nowdatorblaterof UniteoNo-2ee sa. aerate esos eae inne 0.02 max pf 
Plate of Unit No.2 to Plate and Grid of Unit No.1 .............. 0.04 max pf 


* With external shield connected to internal shield. 


CLASS A, AMPLIFIER (Each Unit) 

Maximum Ratings, (Design-Mazximum Values): 
PLATE VOLTAGE. cc occs ic sx, c,ciale sto almverntarclhocsteteve: arabe etal atere che cney ence) ole cients 
PLATE ‘DISSIPATION. «© 4:4 <.s.fetaeote “aks selsate ae Setoesetsaereae ened s pies Sener 
CATHODE CURRENT) «. 5.5228 shen 6 ebro onl enus a mie ier aa aa s Miike h cial aes eee 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect’ to cathode. 2% 0... 2 ccaaaceccioners sorte 

Heater positive with respect to cathode.............--0 eee e eee eens 


Characteristics: 


Plate Supply Voltage... 25 c:a) =m cayas iy ceee oo os vino 8 srereel ales eaahe odeaeea daca sae net 
Cathode-Bias Resistor <5 35 s.co5c oie are, 6 cic eivss aco ccsio otseersirerecsra aval ous''e (taiatonsvetetes 
Plate: Resistance: (Approx) “imasoctes toaieie cis oi) eects ven bale cue pem ieee tai kore apes 
AmplificationiFactorh 260 iis costly eh rape tee c aere) charaetereaetcnete 
Transconductance:/c/eice ite coureile epee cuctsls oie es Die ah. oi eleieatna teloreionetoeters 
Grid Voltage (Approx.) for transconductance of 50 umhos..............-. 
Plate Garrerit: irik Ac ied ace lore car clraige se sich ata i efetadia ig ke ate hay enn leneaee 


Maximum Circuit Value: 
Grid-Circuit Resistance 


w’e! wibie 6 © olen 4. leis) se bse, 6p, 6 elu bp bles leon 6 016d pe eee 6.61% © 


2504 maz 
2.2 max 
22 max 


2004mazx 
200"mazx 


0.5 max 


RCA Receiving Tube Mani ————— 


megohm 


“ This rating may be as high as 300 volts under cutoff conditions, when the tube is used as a cascode 


amplifier and the two units are connected in series. 
®= The de component must not exceed 100 volts. 


SHARP-CUTOFF BEAM TRIODE 


Glass octal types used for the voltage regu- 

lation of high-voltage, low-current de power 

6BD4 supplies in colortelevision receivers.Outline 25B, 
OUTLINES SECTION. Tubes require octal 

6BD4A socket. Heater volts (ac/dc), 6.3; amperes, 0.6. 
Maximum ratings for voltage-control service: de 

plate volts, 6BD4 20000 mar, 6BD4-A 27000 

max; unregulated de supply volts, 6BD4 40000 

max, 6BD4-A 55000 maz; de grid volts, -125 


max; peak grid volts, -550 maz; de plate ma., 1.5 maz; plate dissipation, 6BD4 20 maz swetted 6BD4-A 
25 max watts; peak heater-cathode volts, 180 max. These are DISCONTINUED types listed for 


reference only. 


REMOTE-CUTOFF PENTODE 


Miniature type used as rf or if amplifierin ~ 
radio receivers. This type is similar in perform- 


ance to metal type 6SK7. Outline 7B, OUT- 
6BD6 LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 
sala Lid any position. Heater volts (ac/dc), 6.3; am- 


peres, 0.3. Characteristics as class Ai amplifier: 
plate volts, 250 (300 maz); grid No.3 connected 
to cathode at socket; grid-No.2 volts, 100 (125 


v 


maz); grid-No.1 volts, -3; plate resistance (approx.), 0.8 megohm; transconductance, 2000 umhos; plate 
dissipation, 3 max watts; grid-No.2 input, 0.65 maz watt; plate ma., 9; grid-No.2 ma., 3; total cathode 
a., 14 max; peak heater-cathode volts, 90 maz. This type is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Duodecar type used as damper 
6BE3 tube in horizontal-deflection circuits 


of television receivers. Outline 12D, 
OUTLINES SECTION. Tube re- 
quires duodecar twelve-contact socket 


IC 


K 


and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazximum Values): 
PEAK INVERSE PLATE VOLTAGE# 
PEAK PLATE CURRENT 
DC PLATE CURRENT 
PLATE DISSIPATION 


174 


5000 max 
1200 max 
200 max 
6.5 max 


Technical Data 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................000ecveeeuee 5000®mazx volts 
Heater positive with respect to cathode...............-.-ceececeeee 300°max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for de plate current of 8350 ma....................... 25 volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

= The de component must not exceed 900 volts. 

° The de component must not exceed 100 volts. 


PENTAGRID CONVERTER 


Miniature type used as converter 
in superheterodyne circuits in both the 6B E6 
standard broadcast and FM bands.The Related types: 
6BE6 is similar in performance to 3BE6, 12BE6 


metal type 6SA7. For general discus- 
sion of pentagrid types, see Frequency Conversion in ELECTRON TUBE AP- 
PLICATION SECTION. 


HRATERRVOU TAGE (AC/DO)R eon ct etre hc ckisiae sacle hie one Oe 6.3 volts 
POA TERA CURRION Dept stars rsive & Sia re anise s FO visio levee a COA EL omer 0.3 ampere 
Without With 
External External 

DIRECT INTERELECTRODE CAPACITANCES: Shield Shield® 

Gd BNOlSstorPla tem eerie see eerste bie bch jlo bess rae 0.30 max 0.25 max pf 

GridPNio:3ebor Grid UN 0: Lemettsnn seas cielo ha ieee arenes 0.15 max 0.15 maz pf 

GridgNonetocP latent nc eer aero Sere aa ee 0.10 max 0.05 max pf 

Grid No.3 to All Other Electrodes.................. R20) 7.0 pf 

Grid No.1'to All Other Electrodes.................. 5.5 5.5 pf 

Plate to All Other Electrodes.................0000. 8.0 13.0 pf 

Grid No.1 to Cathode and Grid No.5............... 3.0 3.0 pf 

Cathode and Grid No.5 to All Other Electrodes except 

Grid EN os Lee ee eset Sond Sree ois be alors 15.0 20.0 pf 
® With external shield connected to cathode and grid No.5. 
CONVERTER 

Maximum Ratings, (Design-Maximum Values): 
PEATE AV OUTAGE Marin cits Soren a Mbneeenie Meise stove toe Ree es eee 330 max volts 
GRIDS-N 0.2-AND-NO.4 (SCREEN-GRID) VOLTAGE ............00ccecccecvece 110 max volts 
GRIDS-NO;2-AND-Ni0-4, SUPPLY VOLTAGE)... 0 ad. 0.- 0s. cece vescseccekuns 330 max volts 
PEATE SE ISSIPATION Gc. ccae cet teh iain oe EL, San 1.1 max watts 
FTRIDS“N OL2-AND-IN'O.4 I NEU Tis selctiene toledo feustotercYonere oversee aucdeue dette encthog Bite 1.1 max watts 
WATHODENC URREN Titeccrt okie ie buch Shrestha eed 15.5 max ma 
GRID-N0.3 VOLTAGE: 

INeGativerbiaawalue sien tyr era idahc osincsike aeroenteawhne aa oe -55 max volts 

POSItLVCYDIASI VALE mete crest caret ee ee ee 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... cee eeceeceece 200 max volts 

Heater positive with respect to cathode. .............ccccecccccccvce 2004max volts 
Typical Operation (Separate Excitation) :* 
ie CORViOltADe ie Malye csc te see aie seen ota Rete 100 250 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage................ 100 100 volts 
Grid-No.1 (Oscillator-Grid) Voltage (rms).................. 10 10 volts 
Grid-No:3;(Control-Grid) Voltaget ss focus s-ceeecs ee etee -1.5 -1.5 volts 
Grid-No.1 (Oscillator-Grid) Resistor..................0000. 20000 20000 ohms 
PlateiResistancei(Approx:).a0 sence. fare. ee 0.4 1.0 megohm 
Conversion Transconductance en. ses es foe eee ce 455 475 umhos 
Grid-No. 3 Voltage for conversion transconductance of 10 u»mhos -30 -30 volts 
PiaterG@urrentientes: actos.) Sa ocos hs ee ee RR one 2.6 2.9 ma 
Grids-No:2-and-No.4Currenti mics. ac le onitre citoclae-sroens 7.0 6.8 ma 
omid= Nios @urren triers thes se ccrsccraid asa k e a ae 0.5 0.5 ma 
Wathoder@urrentie. wiys. Metre ac. Roc ac doe aa eee 10.1 10.2 ma 


Note: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 7250 umhos under the following conditions: grids No.1 and No.3 at 0 volts; 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the cathode current is 25 ma., 
and the amplification factor is 20. Grid-No.1 voltage (Approx.) for plate current of 10 ya is —11 volts. 


“The de component must not exceed 100 volts. . 
* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 


INSTALLATION AND APPLICATION 
Type 6BE6 requires miniature seven-contact socket and may be mounted in 
any position. Outline 7B, OUTLINES SECTION. 
Because of the special structural arrangement of the 6BE6, a change in signal- 
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grid voltage produces little change in cathode current. Consequently, an rf voltage 
on the signal grid produces little modulation of the electron current flowing in the 
cathode circuit. This feature is important because it is desirable that the impedance 
in the cathode circuit should produce little degeneration or regeneration of the 
signal-frequency input and intermediate-frequency output. Another important 
feature is that, because signal-grid voltage has very little effect on the space charge 
near the cathode, changes in ave bias produce little change in oscillator transcon- 
ductance and in the input capacitance of grid No.1. There is, therefore, little 
detuning of the oscillator by avec bias. 

A typical self-excited oscillator circuit employing the 6BE6 is given in the 
CIRCUIT SECTION. 

In the 6BE6 operation characteristics curves with self-excitation, E, is the 
voltage across the oscillator-coil section between cathode and ground; E, is the 
oscillator voltage between cathode and grid. 


OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
WITH SELF-EXCITATION WITH SEPARATE OSCILLATOR EXCITATION 

TyPeE 6BE6 TYPE 6BE 

E¢=6.3 VOLTS PLATE VOLTS=250 Ep=63 Feed 

GRIDS-N¢2 & N24 VOLTS=100 PLATE VOLTS = 250 

GRID-N® 3 (CONTROL- GRID) VOLTS =~! GRIDS-N¢2 & N24 VOLTS=100 

GRID_NS WIRES ST ORS OHMS 520000 a GRID- N° 3 (CONTROL-GRID) VOLTS=-1.5 
“ P(%)= x100 (SEE TEXT GRID-N&1 RESISTOR-OHMS = 20000 
° (>) ExtEy ¢ ae 3 GRID-N2 | CURRENT VARIED BY 
= E,=0.8 VOLTS Fos ADJUSTMENT OF OSCILLATOR VOLTAGE 
2 RMS ea 
= Y 
Y 2 RECOMMENDED MINIMUM 
2 a VALUE OF Ici 
ee) 1S) 
& Zw 
= ws 800 
0 4 hd 
z Zz x 
< < w 
oes 8 WE RE EN ee Banas 
2 3600 Z 
Z pots} oe Plan naa eg 
ro] # a 
MABE RNG Sua a 
Se 1s (Sad a Pe gee - 8 
: . Eoes 

2 oe 
3 oS 
a 4200 Y 
& wu 
: 
re) 

8 8 


GRID-N@] MILLIAMPERES (Ic)) GRID-N¢I MILLIAMPERES (Ic}) 
92CM-6625T 92CM-6624T 


BEAM POWER TUBE 


Miniature type used in audio output stage 
of television and radio receivers.’ Triode-con- 
nected, it is used as a vertical deflection ampli- 
fier in television receivers. Outline 7C, OUT- 
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 6.3; am- 
peres, 1.2. Typical operation as class Ai ampli- 
fier: plate volts, 110 (250 maz); grid-No.2 volts, 

110 (117 maz); grid-No.1 volts, —7.5; peak af grid-No.1 volts, 7.5; plate dissipation, 5.5 maz watts; 
grid-No.2 input, 1.25 maz watts; plate ma., 36 (zero-signal), 89 (maximum-signal); grid-No.2 ma., 4 
(zero-signal), 10.5 (maximum-signal); plate resistance (approx.), 12000 ohms; transconductance, 7500 
umhos; plate load resistance, 2500 ohms; total harmonic distortion, 10 per cent; maximum-signal power 
output, 1.9 watts; peak heater-cathode volts, 200 max (de component 100 maz when heater is positive 
with respect to cathode). This type is used principally for renewal purposes. 


TWIN DIODE— 
MEDIUM-MU TRIODE 
Miniature type used in compact 
6BF6 radio equipment as combined detector, 
Related type: amplifier, and ave tube. The triode 
12BF6 unit is particularly useful as a driver 


for impedance- or transformer-coupled 
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output stages in automobile receivers. It is equivalent in performance to metal 
type 6SR7. Outline 7B, OUTLINES SECTION. Tube requires miniature seven- 
contact socket and may be mounted in any position. 


FINA TOR GV OLTAGH (AC/DC) io. juicissiicie ster cies oie aopvasusuelesie. wig e/ebs aca oie oatececd 6.3 volts 
DIG Takes G UR EIN Tess 205. oc fe coche ese aaa oh alickd ete dh Sicha ornare Mk 0.3 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield® 
Triode Grid to Triode Plate.................c00cueee eS, 9 pf 
Triode Grid to Cathode and Heater................... 1.8 1.9 pf 
Triode Plate to Cathode and Heater.................. 0.7 2 pf 
Plate of Diode Unit No.1 to Triode Grid.............. 0.07 maz 0.06 max pf 
Plate of Diode Unit No.2 to Triode Grid.............. 0.06 max 0.05 maz pf 
® With external shield connected to cathode. 
TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PTA TH VOLTA GHEE ha siete oie is io kaldee witch Doh EEE DAT GM MOET CS bee heloe's 300 max volts 
PLAT CAD ISSIPATIONL Ret iears cick yates eae ee en ee ei 2.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............cccccceceececes 90 max volts 
Heater positive with respect to cathode............. cece cece cee cees 90 max volts 
Typical Operation: 
PARCEWV OLR OG nectarines cee rs ine ora ais Sones oe oe one eee edt es 250 volts 
COREL UC TOE 35h ESA RCE Sic eS ay ERAN An Ore aie eae te eee =9 volts 
ATA DNR CR TIOT GR CCORE cc oy oid 55,6 leu shl shea ave sisosteicloaie rence RcsenertioioneeeRaloicbens 1 
Plaveivesistance (A Dproxk:) sc oo telcek nw eee re pote, nee ea eee 8500 ohms 
Kb ranscondietance atic 8 stare are nates a haem lene ete Sate ie hn ew nie eae 1900 umhos 
plate: C tirren te pweniee a icscoridys aisles scineiecaiod oe Ries else iam ached wdc ea aN ma 
PEO A UVESISbANCE Rime tater sei cin te eiatate alee: acne loners wisiare Rie e oietercrsto cesses fils «are 10000 ohms 
otal Harmopic Distortion eee ca aise sisted lsat aiaksveis shetets odin © o hove ciwleehtere 6.5 per cent 
POWERLOU LDU eerets 5, Sieh ecic Coole china ote ete alte wn Oeisuscadi Snionsaayalons 300 mw 
Maximum Rating: DIODE UNITS 
PVUARE CURRENTAGUACHIONIL) «hese seeinneetlon eealeaws fee cess baeewonanen cs 1.0 maz ma 


The two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit 
of the 6BF6 is not suitable. For diode operation curves, refer to type 6AV6. 


BEAM POWER TUBE 6BG6G 

~ Glass octal types used as output 
amplifier in horizontal-deflection cir- 6BG6GA 
cuits of television equipment and other Related type: 
applications where high pulse voltages 19BG6GA 
occur during short duty cycles. Type 
6BG6-GA, Outline 25A, OUTLINES SECTION. Type 6BG6-G maximum dimen- 
sions: over-all length, 5-11/16 inches; seated height, 5-1/8 inches; diameter, 2-1/16 
inches. Tubes require octal socket. They may be supplied with pins 4 and 6 or with 
pins 1, 4, and 6 omitted. Vertical tube mounting is preferred but horizontal opera- 


tion is permissible if pins No.2 and 7 are in vertical plane. Type 6BG6-G is used 
principally for renewal purposes. 


PRATER BV OL LAGE (AC/DC) nm cctriniytacteme sec fe ccone ore ten rken 6.3 volts 
HIWATER (CURRENTS. © aioe eiveeer tt ihe a one ee a Sos eee ee 0.9 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 6BG6-G 6BG6-GA 

GTIARNOSISLOMEIALE) were mitt ao main one naires 0.34 0.8 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . 12 11 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3...... 6.5 6 pf 
EU ANSCONDUCTANCE erie in ciel er aia so aie Morale acai a ale Bie Glee nebo a Olina 6000 umhos 
WiU-HACTOR, GHASNO.2toKGrid (NO os.5.45,0.5 vase ce esis oe oale ie ok so 8.0 
°For plate and grid-No.2 volts, 250; grid-No.1 volts, —15. 

HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): 
ICIELATHAV OLTAGE See tect ce ote ete eee etal Rist rs mee sist oieleucjanchemerieretene 700 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximum)............. 66004 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE... ........2ceccccsccscsccscses , 1500 maz volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. ...........20cce cess tees rereeees 350 maz volts 
PEAK NEGATIVE-PULSE GRID-N 0.1 (CONTROL-GRID) VOLTAGE ... -300 max volts 
IPHAK CATHODE I CURRENT. -nciaietee s) ooie oa chaie Sie amis siallv|iey an SHURE: lta valataloe: wayaitelolievel’s 400 max ma 
AVERAGHICATHODE CURRENT 3 nce ft. ceti om oa mead cisieuicie wes fie ie vege wmrnaekey on 110 max ma 
PLATE DISSE ATION f ce, oct ve cm cols, «<6 10)2 oofeus sic, seit oh.ei a apoutue a0 layrdeeqalareiesee «lapses « 20 max watts 
GRID NO-2eENRU Dates eee cee ie otus stots ae o beetle nie islanale oie elsuele els eieialens 3.2 max watts 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............. 0c cee eee ee eens 200 max volts 
Heater positive with respect to cathode. ......... 0... eee eee teen eens 200amax volts 
BULB) TEMPERATURD (Ati hottest point) Sey cieieis telels oleae ekelie oil erator enslate 210 max °C 
Maximum Circuit Value: 
Grid-No.1-Circuit, Resistance «2... 5.5,.c:c ateie's op dae ooaleion oot austaloeial svete cbeletenehehe 0.47 max megohm 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

“ Under no circumstances should this absolute value be exceeded. 

tt An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
= The de component must not exceed 100 volts. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tube 


& B i 3 in horizontal deflection circuits of black- 
Related types: and-white television receivers. Outline 
17BH3, 22BH3 17A, OUTLINES SECTION. Tube re- 


quires novar socket and may be oper- 
ated in any position. Socket terminals 1, 3, 6, and 8 should not be used as tie 
points. It is especially important that this tube, like other power-handling tubes, 
be adequately ventilated. 


HBATER: VOLTAGE \(AG/DC)IE i teregsuerep terres is aso aetotol sucing teh th oroceyk cece eter 
HATER: CURRENT? 5 scalars Sipaln s couslistalagsie Sieus sauous colameusaeVeuseenckekep olouucralercncachevalch are 
Dr1reEcT INTERELECTRODE CAPACITANCES (Approx.): 


6.3 volts 

1.6 
Plateito'Cathode'and! Heaters 7 same nei creer tomas eee aeons 6.5 pf 

9.0 

2.8 


amperes 


Cathode to. Plate:and: Heater siyscetne cciee eke ote taser een eee 
Heater to: Cathode ihe i tortcters ic oe eke BOERS etme axe Meee OGG eRe 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PAK INVERSE! PLATE VOLTAGE 8 emer eee ieee na ee 5500 max volts 
PRAK PLATE CURRENT: oo ton ie fen at ee ern eee ene ot ee 1100 max ma 
DC PLATE CURRENT. cok oct oe er reel arerr S  aA ee eee eee 180 max ma 
PLATS, DISSIPATION... teh eudicra taro puriesne ieee eee gona os ae eee ie ae eee 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................0.0000ee ee 5500°max volts 
Heater positive with respect to cathode.............. B cai exaynietet ete ere 300°max volts 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

® The de component must not exceed 900 volts. 

° The de component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE ‘oo 
Miniature type used as rf ampli- 4@) (6)c2 
6BH6 fier particularly in ac/de receivers and <I 
in mobile equipment wherelowheater- ,@X{/A\| AX, 
current drain is important. It is par- 0 1s 
ticularly useful in high-frequency, cep 


wide-band applications. Outline 7B, OUTLINES SECTION. Tube requires minia- 
ture seven-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC/DC) Seperate ratte reroieic is ieuetr vets eca clas ol eR ere Te te 6.3 volts 
HEATER CURRENTS c0aisis sioeictotets’ «1 clave reeal pete eto a, ote eeieis Saeine enee 0.15 ampere 
DiREcT INTERELECTRODE CAPACITANCES:® 
Grid’ No.1 ‘toi Plate... pctanthens aatifeien tit tact tee ae eiee een 0.0035 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . 5.4 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield..... 4.4 pf 


8 Without external shield, or with external shield connected to cathode. 
CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGE 55. 54s ocsseersiors-si ve, ors epeere Panes elebslateteteleiste HEME Geter cleiere cic vorereie 300 max volts 
GRID-N 0.2! (SCREEN-GRID)* VOLTAGE. 3 5s ners cts eunaeevn os ce enrnarie clon ere See curve page 70 
GRID-NO.2; SUPPLY. ViOLTAGH 495 oS ee ices veeiais brace santas eee coe 300 max volts 
PLATS DISSIPATION, ¢ 5:0.) s.sterc lots ortuaics ase sfenexe eitisiere che eitews eas eee ane ekeueueanreunicneheiete 3 max watts 
GRID-No.2 INPUT: 

For, grid-No.2, voltages up) to 150" voltsa7.)- cajace . sient. Siecle aie cen cise eae 0.5 max watt 

For grid-No.2 voltages between 150 and 300 volts...................05. See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value:< ©. 2% oi @lolacieinnse siercic.c oistareratelctslle ates? airs polepatelel sheteene ters -50 max volts 

Positive-bias value... ..t-2.0.60.0 2 © oe + elersle' ols aleto niet cient cheiehs aeietore Ete tomtae 0 max volts 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode. ............ 0 cece cece cere eens 90 max volts 

Heater positive with respect to cathode. ....... ccc cece cece cnet cers sens 90 max volts 
Characteristics: 
Plate Voltage aeusteke itera a oot arevamcsteeleraiiatetane ee alalavae a whe ailenevelmareve 100 250 volts 
GragiNo-sandulnternal. Shields 1 drs. seuhese Oeics sel oh easels sales Connected to cathode at socket 
Gritl= NOP Se MOl GAGE. eo a: suriarete ons, sTeteuslalishorarelglsaeielels orsneus nie tials ss (ore «5 100 150 volts 
Grid=NoasVioltawet 2.5 a croc sare nhectolers o araete cra rein te aie aevalebe ewetevere oust -1 -1 volt 
Plateresistance: (A Pprox.)) ci, We siwis oistons sais ois a raisvateitel's (elise Slaalio lel valle) ese. @ OST, 1.4 megohms 
REAM SCON CINCEANCE a ciei cleo. cjsie cues (als udyeie-e ele mls) sole, Oe ase¥diin: wield elexe. 2's a0 3400 4600 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa............. —-5 -7.7 volts 
Plater Ounren titers traitercic eida's. scalere éas.s lelidho S ocevale Simo Say S als wu Sieve fore "efhatls 3.6 7.4 ma 
RGTIG ENO. a; OUTPONG a reciatie is, 2'eie cto a, 2 aise clone!» cleo abeusvagaisieve Oiiete a ose sieve 6 1.4 2.9 ma 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 


variety of applications in television 6BH8 
receivers. This type has a controlled Related type: 
heater warm-up time for use in re- 8BH8 


ceivers employing  series-connected 

heater strings. The pentode unit is used as an if amplifier, a video amplifier, or an 
age amplifier. The triode unit is used in low-frequency oscillator circuits. Outline 
8D, OUTLINES SECTION. Tube requires miniature nine-contact socket and may 
be mounted in any position. 


FIBA TERGV OUTAGE (AG/ DG) i wepecmyssacsalsich oar se, oeistealn Mele ats aR ae Amana 6.3 volts 
FE RATER IO URRENT acogeiscaiicus ateud cua ateratote e teeeion tiv sletoatewale ahens O endieg eee au kk 0.6 ampere 
HEATERSWARM-UP TIMb) (Average) sc oc, cs acciscuedjade oo aieln sce nes w ee ace ere 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Triode Unit: 
Grd lope laters race cc -ns sia ssues ac cuaiele a ley cial era ieye oheuaerayie ous Gin foe > eusileueh tn ake are ole 2.4 pf 
Grid toiGathode and (Heaters aio aah emai aneleloie ys Talsneeele wie we velels 2.6 pf 
PlateitopCathodeiand.\ Heater Sasi sis iaiccelonslaiaveusveie wie sie, siebd sialavay sanyo Sale orale 0.38 pf 
Pentode Unit: 
Grd INGaletOuP la teria. aie tie A cusie's nie tearsin oh ar eeerae ite Sine ROM eI a oe me aa hed 0.046 pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.... 2.4 pf 
ML TOGeLGTIG tos eNtode: PLA te area coves cot yaletel ensue sors haartre Meee alesse siaene é-6 0.016 pf 
Pentode Grid No:b tol riode Plates. cis: ssc< ec estes sels esis owewnennane 0.004 pf 
Rentoderiatestorl rode Plate cn ssiuts tye ete ets ce nine ae ee ein ial eos aliens 0.095 pf 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): Triode Unit Pentode Unit 
IEA FENV OUTAGE ns occ ajc sia sire fava ol hae anne a wisrpiaia ci oeeleave 300 max 300 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE.............. = 300 max volts 
GRID- NO ZEVOETAGE ys 27) dhte aor aera, eke, ayolteronsa’ awe nies = See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value... 0 max 0 max volts 
BLA TE DISSIPATION sye-ois, sho 3-0/5 nis: a0 So AIS OPS CS Pate eos 2.5 maz 3 max watts 
GRID-No.2 INPuT: 
For grid-No.2 voltages up to 150 volts............... = 1 max watt 
For grid-No.2 voltages between 150 and 300 volts..... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 200 max 200 max volts 
Heater positive with respect to cathode.............. 200® max 2008 max volts 
Characteristics: 
Plate Supply Voltages coats o ae ctere sie 0) lousssneh veto s topo svete 'e oy ove 150 200 volts 
Grid=Noi2 Supply Voltagetia4..025 ERs. cin seewsttre Sake = 125 volts 
Grid=NotlsVioltaget cc eae eet s Gt es RL ee See seen on -5 - volts 
Cathode-Bias’ Resistor. occ Deis gare + oa ona Sater alave a0eale orgints - 82 ohms 
Amplification Pactore sic sai steele wee cievahi co Dk sel. mio ae ate 17 - 
Pilate: Resistance\(A pproxs)) yee sip atemeteelss1e's Siete avelane ochre 5150 150000 ohms 
PL TANSCONAUCCANCE ho fake o/h cots dielheve Ae ceeumaeuts meets erotioaus) euoes 3300 7000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 va... -14 -8 volts 
Plate: Curren tae ovat eactesnions bea testes sas Serie wet 9.5 15 ma 
Grid=Nio22 Currents rete cusp damit cate saith rsatenseteme vase - 3.4 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation’ © 6 jate sic celiac wil oslo ineneie ae wns 0.5 max 0.25 max megohm 
For cathode-bias operation............. 0. e eee eens 1.0 max 1.0 max megohm 


"The dc component must not exceed 100 volts. 
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H P 
REMOTE-CUTOFF PENTODE 4) (3) 
Miniature type used as rf ampli- HQ) (6)c2 
6BJ 6 fier in high-frequency and wide-band by “i 
1) (was OF 
(1) 1s 


applications. Features high transcon- 

ductance and low grid-to-plate capaci- 

tance. Outline 7B, OUTLINES SEC- 
TION. Tube requires miniature seven-contact socket and may be mounted in any 
position. 


HEATER! VOLTAGE (AC/DC) cae racts ere ck ete sisi ore ievel'erare oust olevei ekseere ereiere reper Teter 6.3 volts 
HEATER CURRENT 5. 05 ois.5 6 cists. a.m eee napaaaseo opm ava nyevencieardl orasieitte rence folonete ws ohet cares 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES:® 
Grid No.1 tovPlate ioc acre c/o epcie coh centeepsy sea ch epeccloveinlazs (eno ke asians etre tee rere 0.0035 max pf 
Grid No.1 to Cathode, Heater, Grid No. 2, Grid No.3, and Internal Shield 4.5 pf 
Plate to Cathode, Heater, Grid No. 2, Grid No. 3, and Internal Shield.... 5.5 pf 


® Without external shield, or with external shield connected to cathode. 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE! VOLTAGR 2. eye) Javete fe spatata chalehs ctor shat ste aialtotnrapetele hy ckeany gary avereestebonadeiate 300 max volts 
Grip-N0.2)\(SCREEN-GRID) {VOLTAGE wrasse eislosioelo« sisi sie asic) Se eee See curve page 70 
GRID-NO:2 SUPPLY VOLTAGE o.oo. cco oars susie dens to: 0.5 \cn5. oy Ss elohouars 0,06, dtels a. Moyet epee 300 maz volts 
PEATE! DISSIPATION (5.6 cadens. cvasohetotsyeriolexe, sustetatettueye oe latererstevee sit stare etare ere aslorernis 3 maz watts 
GRID-No.2 INPUT: 

For grid-No:2 voltages up to 150! volts.) nics eisieis eels tee oereieciole ese 0.6 maz watt 

For grid-No.2 voltages between 150 and 300 volts.................... See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

Negative: biasivaluedcsaiacittatirclnteltr.c acstard snaterepictors wars cantons maces -—50 maz volts 

Positive: bias:value ving ws Sakon nse ae cries cite ees ere caceresersrere tere irete 0 maz volts 
PeAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .............ccccecceccceces 90 maz volts 

Heater positive with respect to cathode............ Sigiatanalle'ia tae le Me 90 maz volts 
Characteristics: 
Plate Volta@ed.G.csris acta mieleiote Sie siete ciotorcin se ole wince Sidermreralee 100 250 volts 
Grid No.8 :fo5 ite Bee ec an hak ee ee ee eee Connected to cathode at socket 
Citid-No.2 Voltages veac oes oc cs ete cis oe Feline oloteieusicleueieis cane 100 100 volts 
Grid=No. 1 VOlta Ze iiso eins ceils epelere eras wisiciewietesaisie icle ohsuitere ore -1.0 -1.0 volt 
Plate Resistance (Approx.)i;2.. «sta came ce isin oe beeen 0.25 1.3 megohms 
Transcon du ctance 20505.s.<heip syste ie CMe ia sie te ete maloie eee ieee 3650 3600 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 10 n»mhos -20 —20 volts 
Plate: Current, seh. cise serena yes ere LAB Coon Orp aco 9.0 ara ma 
Grid=Nio:2:Gurrents: ..isccro.ctorsieetehetercr eto cost iercr arn siotecaict she meres 3.5 3.3 ma 


TRIPLE DIODE 


Miniature type used as a dc-re- 
6BJ7 storer tube in each of the three signal 


channels of color-television receivers. 

Each diode has a separate cathode. 

Outline 8B, OUTLINES SECTION. 
Tube requires miniature nine-contact socket and may be mounted in any position. 
Heater volts, 6.3; amperes, 0.45. 


DC RESTORER SERVICE 
Maximum Ratings, (Design-Center Values, Each Diode Unit): 


PRAKUNVERSE) PEATE VOLTAGE). fetter eee eer ae 330 max volts 
PAK PLATE CURRENTS colcewtas fee te cence Ro ee ee ee 10 max ma 
DCIOUTPUTICURRENT Sy eiinca ies: See ecee aiee  ee 1 max ma 
PEAK HEATER-CATHODE VOLTAGE: . 
Heater negative with respect to cathode ................epeceeceees 330 max volts 
Heater positive with respect to cathode .............0ccuceeceveecs 100 max volts 
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TWIN DIODE — 
MEDIUM-MU TRIODE 


Miniature type used in a wide 
variety of applications in black-and- 6BJ8 
white and color television receivers. 

The diode units are used in phase- 

detector, phase-comparator, ratio-de- 

tector or discriminator, and horizontal afe discriminator circuits. The triode unit 
is used in phase-splitter, audio-frequency amplifier, and low-frequency oscillator 
applications; it may also be used as a vertical-deflection amplifier in compact portable 
television receivers. This type has a controlled heater warm-up time for use in 
receivers employing series-connected heater strings. Each of the three units has its 
own cathode with individual base-pin terminal to provide for flexibility of circuit 
connections. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. 


PLWA TERR OLTSEACTIDC) ame crcttnatyciast mica e-cheisistarcis She cies auoererercéae oie 6.3 volts 
EDA CURE EIN TS Eaten tries coe ee rete ial cee We ie ent A oh acento mete car oe ate 0.6 ampere 
BATERT WARM-UP TIM® (Average) . pf h icicles cle svele corsa cm elsieteie vem en omes oc 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 
Grit GRE at eRe rctes ators or ere. nieiteneval on 6 eleve oi Wiocevsuabe- opel > aytion alee ats, chs vain ceMt wa 2.6 pf 
GriditoiCathode'and: Heater 5. tre. tastirevasevevecavenole epetens vie ate aus tilevaieve om oh+s cia e'e 2.8 pf 
Hiatetor@athode and, beater.tn.: cs menace ben chorea eee te caste Oiveds oan 0.31 pf 
Diode Units: 
Plate to Cathode and Heater (Each Unit). 2... .......0.cncccs avccses 1.9 pf 
Cathode'to Plate and Heater (Bach Unit). 2.0. 6 cccsc cee se cece ceeadns 4.6 pf 
Plateot Unit Norkito Plate of Uniti No:2 jp ee te eetiaicraas © oc aac ves 0.06 max pf 
Plate of Diode Unit No.1 to Triode Grid 0.07 maz pf 
Plate of Diode Unit No.2 to Triode Grid 0.11 max pf 
Plate of Hither Diode Unit to All Other Electrodes 3.0 pf 
Cathode of Either Diode Unit to All Other Electrodes 4.8 pf 
TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATE: VOPAGEN Fc a axe wictertonevs Siete Mla racete ele'a Givbars wilchonahenai A ehetallele Welune Brande ene 330 max volts 
GRIDEVOLTAGE” Positive biasiv alueies.5 veo sistas cus aie sucneectole ait elo. nie Sielleiste re 6 0 max volts 
AVERAGH CATHODE) CURRDNDinaiale icin cobiainr eae aiedeie Taman eels ole 22 max ma 
EEA TENBUDESS UPA DEON igre cee cre sa ensoc gets a orale Hoy ekan ata ionahoeneinemavondlis ie vse, Siskel ae eh 4 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ........... cece cence eee eees 200 max volts 
Heater positive with respect to cathode. ........5.....0c0ecdscveseees 200"mazx volts 
Characteristics: 

PlatetVOltCAg er te ciaun: «+ o55 ow tad ieptelahokia ee chelate We sales ihe Oeceteare 90 250 volts 
GridBVioltagenmem ns voices sic Ae ne eee lets, Satanic sbece 0 -9 volts 
AVERAGE CHARACTERISTICS 
TRIODE UNIT 


Type 6BJ8 
Ep= 6.3 VOLTS 


pit 


° 100 200 300 400 goo 
PLATE VOLTS 92CM-953IT 


PLATE MILLIAMPERES 
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Amplification Factor so se. aan sete oes nee ee rene 22 20 

Plate Resistance \(Approx.).: ....1.. + snempibait (abo See ered 4700 7150 ohms 
Transconductance: «5.5. <2 <.: «.. «nlc ee. | tt enone 4700 2800 »umhos 
Grid Voltage (Approx.) for plate current of 10 wa............ -7 -18 volts 
Plate: Carrenit Mae es osc laic ceed wim aa eeeete Ste eta rat er oie ake ahaa ae ate 13.5 8 ma 
Plate Current for grid voltage of -12.5 volts................ - AGT, ma 


Maximum Circuit Value: 


Grid-Circuit Resistance s. oro tire wrote are ois tena hole ave. omelet aterer oatettste erates sieks 1 max megohm 
= The de component must not exceed 100 volts. 


TRIODE UNIT AS VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DGC UPEATE"V OLTAGENA © cnc c opectotee conte cae oie cca uscencier cisirs ages: eet gets ee teste ey ey oacIeate 330 max volts 
PEAK POSITIVE-PUISH) PLATH) VOLTAGE fils aen «bate tetel sl. cieuelevaets eters ate) eechacte 1200 max volts 
PEAK NEGATIVE-PULSE GRID. VOLTAGE). 2) 2 oct aries aieysale eleyetnl eed eee els eee eh —275 max volts 
PEAK CATHODE: CURRENT aa. a cccccharehs ora tisienesgeiotetectus to wherdareaera gues etenove eiakey eke TT max ma 
AVERAGE! CATHODE CORRENTE A ietens auc. nyo ereivin oie level chet chicitclle a) Ache Navehos eiletrate beso siict ore 22 max ma 
PLATS. DISSIPATION ice .035,s0, axapsseve uo ereierenio aie tayo anor et ie ca oer aa ane ei 4 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect: toy eathode sy. i, ci-r-remtelc ie eerste elt cre fersiayeteie 200 max volts 

Heater positive, with respectito cathodes... =. «re ee ce ees 200"max volts 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
For cathode-bias operations. nic. cee Sass SOR cree eee Ons ereleieraieisin Recs 2.2 max megohms 


DIODE UNITS 
Maximum Ratings, (Design-Maximum Values): 
PLATE CURRENT (Each Unit): 


| eka enn in RR COPE AT AA OE OSC TT OO HS 2 Lo GST OD UR ROEE o CIS. 54 max ma 

DN a4: Parke ee een re ee Pete tine, Sour PRE AICO ATE CRC esa ae eT Serer 9 max ma 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 07.5.).0.. <.2 seme ase cols eee 200 max volts 

Heater positive with respect to cathode.......... ...-....-eeeeeeeee 200®max volts 


+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


® The de component must not exceed 100 volts. 


SHARP-CUTOFF BEAM TRIODE 


Glass octal type used for the volt- ‘@) Gy 
age regulation of high-voltage, low- ic Ic 
6BK4 current de power supplies in color tele- o (5) 
vision receivers. Outline 25A, OUT- 


LINES SECTION. Tube requires oc- RYT @} 
tal socket and may be mounted ‘in Cy ©) 


any position. + 

HEATER) VOLTAGE (AC/DC) Sih. 1-1-1» «+ celal asta oe Rt ND ROR AIO TO 6.3 volts 
HPATER CURRENT ous Banish ciate vis ees oe tiseters tales sears ane cae aeiay cuereua Sean 0.2 ampere 
D1IRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid'torvPlatess £..<..c:de. states roe e tote bow aha italia obs oko ate oars ether erste. Se 0.03 pf 

Grid to Cathode and Heater......... RE erin errs AROS Gor 2.6 pf 

Plate: to-Cathode:and:- Heaters ceo srenstcre a orers see ole ot tasers avenue cv ateveimrePancvelens pf 
AMPLIFICATION FACTOR (ADPrOxe).2 . em es a te el eiere © clereyel enabele tele! ofa" oyelevelntetoratenare te 2000 

VOLTAGE-CONTROL SERVICE 

Maximum Ratings, (Design-Maximum Values): . 
DC. PLATE, VOLTAGE stesansee acerea teeter era vee eterna atte rata ve as wear a el eraa te 27000 maz volts 
UNREGULATED DC SUPPLY) VOLTAGE: © « a.c ele <jeie cnlotsiots sicteiene ots Iya ate folsiayasetia = 60000 max volts 
DG GRID, VOLTAGE) 4.255 ci Bc ctnicetue coset athe ehepe id seat iets ene, Sie at SEE secn ete -135 max volts 
PEAK GRID-VOLTAGE 8 casinewtoctule sie + neared aad STL a OEE eR oreraids —440 max volts 
DC UPLATE CURRENT ss ofele ope cia ale ois eo om Reieuel there eae estan orate 1.6 maz ma 
PLATE. DISSIPATION os jalsrste 0: 0. ete a) encore Ge Beene chao teetna eee reac Bile te ote (oye eke 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............- 2 ce cece eee eeeee 200 max volts 

Heater positive with respect to cathode?. .... 2... 6.02 fee een ee eee ee Not recommended 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
For use with ‘‘Flyback Transformer’ high-voltage supply............. 3 max megohms 


® For interval of 20 seconds maximum duration during equipment warm-up period. 
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AVERAGE TRANSFER 
CHARACTERISTICS 


TYPE 6BK4 
E¢= 6.3 VOLTS 


oo” 


PLATE MILLIAMPERE 


-25 -20 15 -10 coe) i} 
GRID VOLTS 
92CS-8432TI 


BEAM POWER TUBE 


Miniature type used in audio output stages 
of television and radio receivers. Outline 8D, 
OUTLINES SECTION. Tube requires minia- 
ture nine-contact socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; am- 6BK5 
peres, 1.2. Typical operation as class A: ampli- 
fier: plate and grid-No.2 volts, 250 maz; grid- 
No.1 volts, -5; peak af grid-No.1 volts, 5; plate 
dissipation, 9 max watts; grid-No.2 input, 2.5 
max watts; plate ma., 35 (zero-signal), 37 (maximum-signal); grid-No.2 ma., 3.5 (zero-signal), 10 
(maximum-signal); plate resistance (approx.), 0.1 megohm; transconductance, 8500 umhos; load 
resistance, 6500 ohms; total harmonic distortion, 7 per cent; power output, 3.5 watts; peak heater- 
cathode volts, 100 maz. This type is used principally for renewal purposes. 


Related types: 
12BK5, 25BK5 


H 
MEDIUM-MU TWIN TRIODE 6BK7A 
KT2 GT; Miniature types used in direct- 
QQ) coupled cathode-drive rf amplifier cir- 6BK7B 
cuits of vhf television tuners. In such Related type: 
oT2 " circuits, one triode unit is used as the 5BK7A 


PTD 1s direct-coupled grounded-cathode driv- 

er for the other unit. These types are also used in push-pull cathode-driverf amplifiers. 
Type 6BK7-B has a controlled heater warm-up time for use in receivers employing 
series-connected heater strings. Outline 8B, OUTLINES SECTION. Tubes require 
miniature nine-contact socket and may be mounted in any position. For typical 
operation as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED 
AMPLIFIER SECTION. Type 6BK7-A is a DISCONTINUED type listed for 
reference only. 


EREATERLVOL TAGE: (5 Cy DC) eta aye ietee ia ec orn Coke cin achasead re Reney farts 6.3 volts 
PPBATER CURRENT seat ho cen pete ce, eT ts capeeiie che 0.45 ampere 
HEATER WARM-UP TIME (Average) for 6BK7-B..................0+.0005 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES: Unit No.1 Ulnit No. 2 
Grid COsP lates © :.gh sae Baer ee eee: pS ed 1.8 1.8 pf 
Grid to Cathode, Heater, and Internal Shield........... 3 3 pf 
Plate to Cathode, Heater, and Internal Shield.......... 1 0.9 pf 
Cathode to Grid, Heater, and Internal Shield........... 6 6 pf 
Plate to Grid, Heater, and Internal Shield ............. 2.4 Bh pf 
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Plate to Cathode. 655.45: syste duce Btade soot ane analete neta tciee: 0.22 0.22 pf 
Heater to: Cathode’. 2 siiicci..' cashes piaiets oer adie eee 2.8 3 pf 
Grid’ of Unit No.1 to Grid of Unit/Ne:2- 2 > aoe ee ee ee ee 0.004 max pf 
Plate of Unit No.1 to Plate of Unit No.2). 00020 3.9 0. osc ewes ese 0.075 max pf 


CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 


PLATE V OLTAGD a5. seca serait breve telloneasttheretensise toe elite ais helaaeker oval cuaveiere erent 300 max volts 
GRID VOLTAGE, Negative-bias value............. 0c cece eee eee eeeaes —50 max volts 
PLATE DISSIPATION} 20s scustels Some are ae oes oe te athe Oarsissenishe ed Pigiota cierto 2.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .................cce ee eeeee 200* max volts 
Heater positive with respect to cathode. ...........2..00c cee eee eeee 2008 max volts 
Characteristics: 
Plate-Supply Voltage oi... «... 99 etek tele pa wintry raters ersbasebiars Faicrere wea 150 volts 
Cathode-Bias Resistor yo mec ote ee ae oe eon cee te 56 ohms 
Amplification: PactOPigin.. «<cghes. ote ve ceeds Sidkoie ais orale Silerefece otis escoay ee tereiene pees 43 
Plate Resistance (A pprox.):0/5 Shep evige serie tate, 0 archaea oie Sree ween AS eaves sie 4600 ohms 
Transconductance’.... cick va. Mee ele ee aie ee see et healers 9300 umhos 
Plate: Currents, 220i noes Deas se «tase aoe atts seictic. aie oben ens 18 ma 
Grid Voltage (Approx.) for plate current of 10 uwa...................4... —bi volts 


* In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts under cutoff conditions. 
® Thedecomponent must not exceed 100 volts. 


HALF-WAVE VACUUM RECTIFIER Ic Pp 
Glass octal type used as a damper tube in (4) (5) 
horizontal deflection circuits of color television kK Ic 
receivers. Maximum dimensions: over-all length, (3) (6) 
6BL4 4-5/8 inches; seated height, 4-1/16 inches; di- 
ameter, 1-5/8 inches. Tube requires octal socket. 
Heater volts (ac/de), 6.8; amperes. Masi, ie CS) OF 
mum ratings for damper service: peak inverse (1) (8) 
plate volts (absolute maximum), 4500 maz; Ic H 


peak plate ma., 1200 maz; dc plate ma., 200 
max; plate dissipation, 8 max watts; peak heater-cathode volts, 4500 absolute max when heater is nega- 
tive with respect to cathode (de component must not exceed 900 volts) ; 300 maz when heater is positive 
with respect to cathode (de component must not exceed 100 volts). This is a DISCONTINUED type 
listed for reference only. 


MEDIUM-MU TWIN TRIODE 


6BL7GT Glass octal types used ascombined *T2@) (6)Kr1 

vertical deflection amplifier and ver- _ t 

6BL7GT A tical deflection oscillator in television ON ae 

receivers. When so operated, it is 

recommended that unit No.1 (pins 4, GTZ 

5, and 6) be used as the oscillator. Outline 14C, OUTLINES SECTION. Tubes 

require octal socket and may be mounted in any position. Type 6BL7-GT is a 
DISCONTINUED type listed for reference only. 


HEATER VOLTAGE (AC/DC) .: MEGS. Bete hee ee eee 6.3 volts 
HEATER: CURRENT $3 i.aa alee Geer on fe ee I eee 1.5 amperes 
D1REcT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No. 2 

Grid to Blate sc.) adhe rac ae oe ee 6 6 pf 

Grid)to’ Cathode\and Heater eee eee eee 4.2 4.6 pf 

Platejto Cathode‘arid Heater). ac ieioee eee 0.9 0.9 pf 
AMPLIFICATION, FACTOR® 50s 5 at oe one eine 2 eee, ee ee ee 15 
PLATE RESISTANCE) (APprox:) "ne 6 evaiiee lac eon ae eee 2150 ohms 
RANSCONDUCTANCE® ne aioty fiectare dt aerate ain ete Ce ne 7000 umhos 
* Each unit; for plate volts, 250; grid volts, -9; plate ma., 40. 

VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER® 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): Oscillator Amplifier 
IDC PLATE VOUTAGE at aise ae to A ee 500 max 500 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute Maximum). . _ 2000“max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE..........0....-0.++: -400 max -250 max volts 
PEAK, CATHODE, CURRENT S3)u) io of ee 210 maz 210 max ma 
AVERAGE: CATHODE CURRENT), i. 4 << 604 ccs sc eacese ones: 60 max 60 max ma 
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PLATE DISSIPATION: 


PROT OL NELL DS Gry choc itaar ccc mieraekclsrs. shisicce agunsiasetova Atnihide, cherkveth 10 max 

For both plates with both units operating................ 12 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................. 200 max 

Heater positive with respect to cathode.................. 200®max 


Maximum Circuit Valves: 


RGraG—-GircUil IESIStANCE S555 oa so ds ee seas cc wuavea eles cee 4.7 max 
® Unless otherwise specified, values are for each unit. 


10 max 
12 maz 


200 max 
200®max 


watts 
watts 


volts 
volts 


4.74max megohms 


+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


“ Under no circumstances should this absolute value be exceeded. 
® The dc component must not exceed 100 volts. 
# For cathode-bias operation. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in frequency- 
changer service in television receivers. 
Outline 8B, OUTLINES SECTION. 
Tube requires miniature nine-contact 
socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 0.45. 


CLASS A: AMPLIFIER 


Triode 
Maximum Ratings, (Design-Center Values): Unit 
BSVATES SUPPLY AV OLTAGH: 5,06 4 <4 16.0.6 a 0 Seisls oan derauaedn clown 550 max 
BAERS ON CORT AGERE tax sh etc eo(a\oet coh snes ewenla catia] eneniivey «anes aveilancbarrctieroway 250 max 


GRID-No.2 INPUT: 
With plate dissipation greater than 1.2 watts........... - 
With plate dissipation less than 1.2 watts.............. - 


Bete CELDISOLIPATI ON reigns hye etar tt ap Meraneys Mewion ide earch ae hain od 1.5 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 100 max 
Heater positive with respect to cathode................ 100 max 


Characteristics: 


BEALE IV OLLALS MCN. eis lore es ie Grothe 6 Slee b eieulenie ea Galea aus 100 
BERL ON Os ci V OLGA R Carat peeks oii « ceraiie is ssteney x suse anelfevtonsulooi cnouanallav cle - 
BTA NOM VOMCAR Cabtar cs stele cieicierta> shout (leis, « Nekeuriuaie: sation. es —2 
PMAPIfCATIONNMACLOM ston re tit ee een 20 


Mu-Factor, Grid No.2 to Grid No.l............ 0.0.00 eae - 
EpaLesResistances(A PDIOX.) src. aia.s sie e Gos 6uulo ola, <iehecavdiw die bein erons - 
BAEAMBCONGU CLAN EE eet a doesn otecacs oh nleteseoce aren lech aka. fia) dere eo eects ere. 5000 


Input Resistance at frequency of 50 Mc................... - 
Scquivalent, Noise Resistance... ic icis i ose ce cede neues - 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 


For fixed-bias operation... 266.5 0000c00000cceaenn seven 0.5 max 
For cathode-bias operation. .............20cc cee ece nee 0.5 max 


MEDIUM-MU TRIODE 


Miniature types used as rf ampli- 
fier tubes in grid-drive circuits of vhf 
television tuners. The double base-pin 
connections for both cathode and grid 
reduce effective lead inductance and 


6BL8 


Related type: 


4BL8 


Pentode 
Unit 
550 max 
250 max 
550 max 


175 max 
200 max 
14 max 


0.5 max 
0.75 max 
1.7 max 


megohm 
megohm 


6BN4 
6BN4A 


Related types: 
2BN4A, 3BN4A 
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lead resistance with consequent reduction in input conductance. In addition, the 
basing arrangement facilitates isolation of input and output circuits and permits 
short, direct connections to base-pin terminals. Outline 7B, OUTLINES SECTION. 
Tubes require miniature seven-contact socket and may be mounted in any position. 
Type 6BN4 is a DISCONTINUED type listed for reference only. 


HATER VOLTAGE CAG / DG) nyatetencrcialercie sate eer cee estos oie eieneis eer a oe ee 6.3 volts 
HBATER: CURRENT sc o-0: 505 5h foros Se seiel ore) hi sie ca (ool Sete racnsite ella oieke soled oko pe cele eed 0.2 ampere 
Direct INTERELECTRODE CAPACITANCES (Approx.) :* 
Grid. 0, Plate scA8 qyortiaueeh -oetetcliots tesorote ie potats settee vs anche tenets larate oPoier yee eta 5 hee 
Grid to. Gathode-and,. Heater | 3... qavantenn aie Gah aioe emer 3.2 pf 
Plate:to, Cathode and: Heater. cn. 2 sos oho a vueestelee olsleke eaeneteretey neem 1.4 
* With external shield connected to cathode. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGE << sccccccc con, eT ee Me =) ole take: Aa Mabetoite Hae nena nareeS 275 max volts 
GRID VOLTAGE, Positive-bias Valen ey ce erties eee ete mele cet eone 0 max volts 
PLATE) DISSIPATION: oc iyo eon teraeen terete cea erate erent er ame we Ger eed cm creme mate eter ren arta eel 2.2 max watts | 
CATHODE (CURRENT: ..00. 228 GIRS oie ree ea eet cies eerie Cua eae 22 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..................-.-0 2. eee 100 max volts 

Heater positive with respect to cathode................2seeeeeeeeee 100 maz volts 
Characteristics: 
Plate-Supply: Voltagesssa42 poe ccc aisles eich tetera te siete ates fer eee aes 150 volts 
CGathode-Bias Resistof:.c.c:. 0 22s cs ossdenee Oe Pes eel one nines eee 220 ohms | 
Amplification, Mactors s.r srr eit ites at tet ete lee eee 43 i 
Plate) Resistance (A pproxs) sree cite teiete ecient ie etter tate ta eee eee 5400 ohms 
TP rANSCONGUCEATICE) isis Coe Gem ere ETO crete ace a tetea ea Narco) o. aieer Cerne Renta ts rerio 7700 umhos 
Grid Voltage (Approx.) for plate current of 100 wa...................... -6 volts 
Plate Current: 272% 6.55070 oe ere eee terete ca eaten ec neta recat ackssy arco, anna eeewrearniinas 9 ma 


Maximum Circuit Value: 
Grid-Circuiti Resistance. seein tin fot fase eee cee i oiaeah pee 


BEAM TUBE 
Miniature type used as combined 
6BN6 limiter, discriminator, and audio-volt- 
Related types: age amplifier in intercarrier television 
3BN6, 4BN6 and FM receivers. Outline 7C, OUT- 


LINES SECTION. Tube requires 
miniature seven-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.3. ; 


LIMITER AND DISCRIMINATOR SERVICE 


Maximum Ratings, (Design-Maximum Values): 


PEATE-SUPPLY: VOLTAGE See sprchieisn siete ome me einer ita eieole erase ee mao ees 330 max volts 
GRID=NO:2 VOLTAGE Sects arevere cs cree lerencietehahelercpeketeloeieterarete ete fel chee neteltetametetete iets 110 maz voits 
GRID-No.1 VOLTAGE, Positive peak value.... 2.1.0... . 0. cece ee eee eens 60 max volts 
CATHODE, CURRENT: ciceetiictece sist cunineleieie cai sictcrel ete atsteneintettieets meee istered 13 max ma 
PEAK HEATER ‘CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 2c eee eee evees 200 max volts 
Heater positive with respect to cathodes 3.0). 6225 as 2 ce oie ews ro ieiols 200°max volts 


° The de component must not exceed 100 volts. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used in a wide 
6BN8 variety of applications in color and 
Related type: black-and-white television receivers. 

8BN8 This type has a controlled heater 


warm-up time for use in receivers em- 
ploying series-connected heater strings. The triode unit is used in burst-amplifier, | 
af amplifier, and low-frequency oscillator applications. The diode units are used 
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in phase-detector, ratio-detector or discriminator, and horizontal AFC discrimin- 
ator circuits. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. 


REMATIOR G VOLTAGEM(ACLDC) satetetiers to ne eo cieletesstrclecs aetietr eae alates cud seiavoreee as 6.3 volts 
SERA TERY CURRENT rs nic: is cychersalatear ete maaeleva a a bila ha to iele die loieletelavaletadeh shoves 0.6 ampere 
HIHATER WARM-UP TIME (AVerage) . ... os ccc ccc ec oneweceveveeceveeces 11 seconds 
D1rReEcT INTERELECTRODE CAPACITANCES: 
miriodeGriduto yD riode) Plate cis iors ict eveinteusioi ajo%e,so, 01 sunleloy sletheyss a see slonshaietae <6 2.5 pf 
wriode.Grid to Cathode and Heater in. ose c cscs tn cnte cles tsceslaests 3.6 pf 
‘-riedé Plateito.Cathode'and Heaters)... io iSeuie coun wee cles ose aeas eee 0.25 pf 
Plate of Diode Unit No-t ito, Triodeé: Grid)joieis scionieieteleis © siche alee aynis(ele oo’ 0.06 maz pf 
Plate of Diode Unit No.2 to Triode Grid. .... 0.0... cece eee eee ee 0.1 max pf 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2................. 0.07 max pf 
Diode Cathode to All Other Electrodes (Each Diode Unit) ............. 5 pf 
Diode Plate to Diode Cathode and Heater (Each Diode Unit).......... iat) pf 
Diode Cathode to Diode Plate and Heater (Hach Diode Unit).......... 4.8 pf 
Diode Plate to All Other Electrodes (Each Diode Unit)................ 3 pf 
TRIODE UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Mazimum Values): 
EPR TIE IN OF TAGE ew ties irene ches sieie “c\iararaya: sos aipeirovs (oi eige, spay atia'orwlisdans: anidrehatla~s. ayinedeiaveseys, 330 max volts 
RIDLV OLTAGH, Positive bias Value 56 cisic 2 oa) iss v0. 0ehs vies a0 80.5.0 .,6 aeiple © 0 max volts 
BOC ATH OISSIPA LION carga clare s\so shee si sis/ 2 sls s vis Siaters's 6 a sm cpnalerse tra cestt ee oc 6 1.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ......... ccc eee ee eee eee 200 max volts 
Heater positive with respect to cathode. ............ ccc cece eee ee eees 200®max volts 
: Characteristics: 
BREA GEV OLLAGO Ven cicie ce oie ols, avai pole tiie we ote ew iati6, Be osiahaninrave a ara vonertave, wee 100 250 volts 
BTA OLEA IO SO ies cs ote ec cicsyiee lai ovate ass [ois a.'e joe \acaus.s ola (o ahayab eae -1 -3 volts 
BEBSHDILCALION FACCOPS . 5 6 case cad ees ce cae cde eres eee wjaus 75 70 
Weelate Resistance (APprox.). <0... cece sees ne eeceenees 21000 28000 ohms 
PETANSCONGUCtANCE. oi. oo ove bie sles seis a celeened eves 3500 2500 umhos 
_ Grid Voltage (Approx.) for plate current of 10 ua —2.5 -5.5 volts 
REGO) COMIITCIUG Sete tots ool sso yer sie cuss-anyo> v<aliel ao 0.4, 6004, 81a Sleapyeya;te. oaepa'e 1.5 1.6 ma 
Maximum Circuit Value: 
Wearid-Circuit Resistance)... ails cadccae ccs asinencenses SORAADIOL CSO TON 1.0 max megohm 
| DIODE UNITS 
| Maximum Ratings, (Design-Mazximum Values): 
| PLATE CURRENT (Each Unit): 
Peaks 1 us. eMedeVeteustaleacisisteia forfate seis aces sieie eee ele mies ata aaelonmtats ey acts Serre 54 max ma 
} ENC rotckatetstetn vents ciacreict verse wie-nie\ vid s eralaaicca a ccets poles iste ea's clever SIGO.GHOr 9 max ma 
} PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............. 0. eee eeeeeeeees 200 maz volts 
Heater positive with respect to cathode. ............ cece eee eee eaee 200®max volts 


= The dc component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
TRIODE UNIT 


Type 6B8N8 
Eg=6.3 VOLTS 


( 
( 
| 
! 


PLATE MILLIAMPERES 


° = ZA 400 300 600 
PLATE VOLTS 92CmM-9363T 
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POWER PENTODE 


Miniature type used in the output 


6BQ 5 stage of audio-frequency amplifiers. 
2 Outline 8E, OUTLINES SECTION. 
elated type: eC B.00 = 
8BQ5 Tube requires miniature nine-contact 
socket and may be mounted in any 
position. 
HBATER’ VOLTAGE (AC/DC) onate.o.c1c 21 -akis susie ci cre eel eysior) lee ee eae ieee 
HBATER' CURRENTS ® silis 5, sls, coolest ols ove ne sone.d,c. eves cals 0) pstes Sich ove, Pepe eM OR omde tee 
D1IRECT INTERELECTRODE CAPACITANCES: 
Grid No.1) to: Plate mcisiassed anoint oe he es ecole oh oto vento 
Grid No.1 to Cathode. Heater, Grid No.2, and Grid No.3............ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 
Grid N osletoi Hea terek. a. wtrter ete oe oo) os bie at bare sts casement tee 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE) VOLTAGE leas ccvcar ee cote oe nie racers ole tense atoret ateie Seiki tae 
Grib-NO-:2)(SGREEN-GRID)| VOLTAGE). bi cece arte ee cise i cloiets cisiersienstetsteters 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................ 
GRID-NO:2 UNPUDW, «sors « sessccsye.ttessnenslesebopscotehes sus ioveronsgetelce ol oye: Meare eee eRe 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......... 2... cceccccceccseces 
Heater:positive with respect*to cathode se iro sere aroyecerene ote on ceiotevener eh oag veers 


“ The dc component must not exceed 100 volts. 


Typical Operation: 

Plate: Voltage): <tchagesiea cotter e ei oie tte eal eretchoNovaler Mera toneveted Vote) telote etenetciets 
Grid-No-2: Voltages ic ccrsicrovietssaserceso avetar ons chi oiea Ce exepe lay wae Nese ole eens Fee etc censors 
Grid-No.1' (Control=-Grid) Voltages sts stare sicie iteiesets nici oiehalerereie dele stcteretonenerene 
PeaksAF Grid=No.f Voltage tx ticiciay a craravavamita 50 syse avs) ctelc, sie shots ea etel aousettere 
Zero-Signal Plate Currents 55 cc vcisiec eve esse Meee ae eee he ee elcicv sie acres seme aaees 
Maximum-Signal Plate Current: tijec sic eerie ctv ae, «oes es are eae 
Zero-Signal’ Grid-No.2 Current); . A seein storaee «etter eet ee eee etre aeons 
Maximum-SignalGrid-No.2\(Current 35 ice «n« ayereictelo « Sue)s 4) om spoy als 5 <a ayes ole 
Plate’ Resistance, (A pprox:)) 55.6 7. <iei stoner dois .s che seks leereysiere laze sucichoiapess Sohioosy ov eReurne 
Transconductance/s 2.50 sya.ce Paes ere eee scares teceter rere cierelorsie Sec ce meetteeds 
Load: Resistance) 2 Fo. 225 cree fe clo ter oe telens ete eis: Shall taienais ene ei ies, Sean 
Total Harmonic Distortion 2-55.05 5 sertek.s otto mieceis ns Sheteeepe eterno ce ener 
Maximum-Signal Power Outputs cae. c ec ratole it raede leila eine eastern tte 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias:operation’ ij5c40.55 fe sic. Go 3. sro-siehe, 6) avevatote +; «,te¥e sel oie onsis cy syeviershstae 
For icathode-bias.operationeiacioce sic seccalei es shels cei ofsce «eves ols etsrererctenans 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: (Same as for single-tube class A; amplifier) 
Typical Operation, (Values are for two tubes): 


Plate Supply, Voltage’. ci. ci devene us ol claratesohegstals cares oe eveuecs ie ellessielel'e 250 
Grid-No.2 Supply, Voltagectevs. cre feral ave ister cots gio ei cdstoinisre 250 
Cathode-Bias' Resistors. fcsc.cre se pater oe rene aa oye cetera) s Tofisl'awicars 130 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 22.6 
Zero-Signal'Plate Current ye « «4 ceietes oie) c 3 ott onsite lee ete) « 62 
Maximum-Signal Plate Current:52 fae a esG.sucdse) oostil a 75 
Zero-Signal, Grid-No.2/ Current: ot cicccbis we sao tela ees CKerore fi 
Maximum-Signal Grid-No.2 Current.................0.000- 15 
Effective Load Resistance (Plate-to-plate).................. 8000 
Total Harmonic. Distortions 9...) siete cids eisai ote mos qciene 3 
Maximum-Signal’Power Outputcni oc o  ceee en oe tanto tel il 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias. operation « .)sis:25 i. 5 6)<.5.6 ove Riess «coe MONS. © exe Gel 0: ERIE acevo ters 
For'cathode-bias operation... 2.0.52 cys civ wwe) were ove erate ole eaiclioler es otet altoreneroe 
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300 max 
300 max 
0 max 

2 max 
12 max 
65 max 


100 max 
1004mazx 


0.3 max 
1.0 max 


volts 
ampere 


ohms 
umhos 
ohms 
per cent 
watts 


megohm 
megohm 


ohms 
per cent 
watts 


megohm | 
megohm 
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BEAM POWER TUBE 6BQ6GT 
I Glass octal t d as hori- 
ypes used as hori 
Ne ak zontal deflection amplifiers in tele- 6BQ6GTB 
3 vision receivers. Outline 15C, OUT- 


LINES SECTION. Tubes require oc- / 6CU6 


ne) Ae 1) tal socket and may be mounted in any Relatedtypex 
Cs) position. These types may be supplied 12BQ6GTB/12CU6, 17BQ6- 
Nz K with pin No.1 omitted. Type 6BQ6- GTB, 25Bq6GTB/25CUS 
3 GT isa DISCONTINUED type listed 
for reference only. 
PABA TER AVOUTAGENCAC/(DC) wavee colecisive seein cicu wa diendsncaieee coe aheckccs 6.3 volts 
EREATER CURRENT Oe tacos aire bale oid kte sik oS Oa eee een ed cows eels cL 1,2 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx., 6BQ6-GTB/6CU6): 
GTIGENOsIECOMP IAL naa saat ee ale cheetah ns Hee he enn ae ales 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 15 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...........- Caos Li pf 
TRANSCONDUCTANCE* (6BQ6-GTB/6CU6) 5900 umhos 
Mu-Factor, Grid No.2 to Grid No.1**..........0. cece cece cccececccee 4.3 


* For plate volts, 250; grid-No.2 volts, 150; grid-No.1 volts, —-22.5; plate ma., 57; grid-No.2 ma., 2.1. 
** For plate and grid-No.2 volts, 150; grid-No.1 volts, —22.5. 


HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Center Values): 6BQ6-GT  6BQ6-GTB/6CU6 
PU CEE LATHAVOLTAGHs aeent. 2am chien tit no Mae mea os 550 max 600 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGEe (Absolute M aximum) 5500tmazx 6000tmax volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE................ -1250 max —1250 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE ................ 175 max 200 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE -300 max -300 max volts 
BEAKICATHODNICURRENT sii... Jolerdcisliiias ie eens 400 max 400 max ma 
AVERAGE: CATHODE CURRENT. ..:.. 20.0 ecs cme secceee on 110 max 110 max ma 
BIRID-NOLZyLNPUT HE ees habe Soke orale s ose ea aed: 2.5 max 2.5 max watts 
ELGA TO LU ISSIPATION SE frocks che Ade oe eis ea eke 11 max 11 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 200"®mazx 200®mazx volts 
BULB TEMPERATURE (At hottest point)................. 220 max 220 max SC 


Maximum Circuit Value: 
Pri -VOsl-Cincuit Resistance! «suirs schispaiecyo Mette Nek vlign: oeea f cee 0.47 max megohm 


e The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

t Under no circumstances should this absolute value be exceeded. 

# An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The dc component must not exceed 100 volts. 


MEDIUM-MU TWIN TRIODE 6BQ7 


Miniature types used in direct- 
coupled cathode-drive rf amplifier cir- 6BQ7 A 
cuits of vhf television tuners. In such Related types: 
circuits, one triode unit is used as the 4BQ7A, 5BQ7A 
direct-coupled grounded-cathode driv- 
er for the other unit. These types are also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact socket 
and may be mounted in any position. For typical operation as a resistance-coupled 
amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. Type 
6BQ7 is a DISCONTINUED type listed for reference only. 


SICATER VOLTAGE, (AC/DC). ser os aitirt se renee. « weet tees Oe er aie 6.3 volts 

SIPATER CURRENT wcirreiic eorsta.st ttle oat eee cen Or same meinen coe ee 0.4 ampere 

DiIrREcT INTERELECTRODE CAPACITANCES (6BQ7-A) :° Unit No.1 Unit No.2 
GridstoiPlatener. do ciece One ee ces tee ca eaie tine 1 1.2 pf 
Grid to Cathode, Heater, and Internal Shield.............. 2.6 - pf 
Cathode to Grid, Heater, and Internal Shield.............. = 5.0 pf 
Plate to Cathode, Heater, and Internal Shield............. 12 - pf 
Plate to Grid, Heater, and Internal Shield............... = 2.2 pf 
Plate to: Cathode... aircon et ce named ee eect ete 0.12 0.12 pf 
Heater, to\Cathodey(6BQ7=A)), a. a oeiacel bts oh Nein cele 2.6 2.6 pf 
Plate of Unit No.1 to Plate of Unit No.2..................... 0.010 max pf 
Plate of Unit No.2 to Plate and Grid of Unit No.1............. 0.024 max pf 
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CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 


PLATE SUPPLY VOLTAGE. < 2 <cussereheleloussen sree leuens: chats oyereteie he eroiaisterens ie hoteNerers ene 250*max volts 
PEATE DISSIPATION Bah. She. cescaseiists + oncie « eyeilaneyons\a 21s) spells! «ollie celie\"s lalonesanete’edelsleleyedeliaye 2 maz watts 
CATHODE (CURRENTS, costal c.orcierciat cle soba a istetetey apharen a ction atencee o ahaiier ste) syeietate tetetetiers 20 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............ce cece ceeseecees j 200*mazx volts 
Heater positive with respect to cathode. ..........- cece eee eee eee eeeee 200amazx volts 
Characteristics: 6BQ7 6BQ?7-A 
Plate/SupplyVoltage sia c.c ~ sia ereicia siatoletets clotsiiche cteleie; crcke shetefele 150 150 volts 
Cathode-Bias Resistor .....1s <0 ei o tye wlnue eee weit ais ale ole isyele 220 220 ohms 
Amplification\actoritete ssc cocci cits tiene santo rue cleus oie eicienere 35 38 
Plate. Resistance (Approx.) < dotemni-elcilele sicicrs ckeictel tote heyeye mies 5800 5900 ohms 
Transcon ductance syec.scce os leoieseisisveiol hei ese ee ome 5) sree ete oleiieproke 6000 6400 umhos 
Plate: Current: toe ccc csitiets te cre eiciske cistereceuale: rateuaite tare eum helen setne 9 9 ma 
Grid Voltage (Approx.): 
For plate euirrentiofs 00 pa cise ciot.arctateto cists ee errr otaleiate - -6.5 volts 
For plate current of/10 pales seine a ehe sie ocieietetan te he -10 - volts 


Maximum Circuit Value: 

Grid-Circuit Resistance s..<6¢ scsi cies ome pose a citi dheter tora a sieictedonsle sheet tore aiere 0.5 max megohm 

° With external shield connected to internal shield. 

Pan pathode drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
00 volts. 

& The dc component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 


TYPE 6BQ7-A 
Eg=6.3 VOLTS 


> 


PLATE (I,,) OR GRID (Ic) MILLIAMPERES 


° 100 200 300 400 
: PLATE VOLTS 


MEDIUM-MU TRIODE— 


6BR8 SHARP-CUTOFF PENTODE 
Miniature types used in a wide 
6BR8A variety of applications in color and 
Related type: black-and-white television receivers. 
5BR8 Especially useful as combined triode 


oscillator and pentode mixer in vhf 
television tuners. Type 6BR8-A has a controlled heater warm-up time for use in 
receivers employing series-connected heater strings. Outline 8B, OUTLINES | 
SECTION. Except for basing arrangement and grid-No.1-to-plate capacitance of 
pentode unit, these types are identical with miniature types 6U8 and 6U8-A, 


respectively. 
HALF-WAVE VACUUM RECTIFIER , <4 
Novar type used as damper tube j¢ o Pp 
6BS3 in horizontal-deflection circuits of off 
Related types: black-and-white television receivers. 
12BS3, 17BS3 Outline 10D, OUTLINES SECTION. ° 1G 


Tube requires novar nine-contact sock- 
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et and may be mounted in any position. Socket terminals 1, 3, 6, and 8 should not 
be used as tie points; it is recommended that socket clips for these pins be removed 
to reduce the possibility of arc-over and to minimize leakage. It is especially impor- 
tant that this tube, like other power-handling tubes, be adequately ventilated. 
HIDATUREV OL TAGEN(CAC/ DO) ieee ote ri5.c eka ocak coe He dina Ls Boab 6.3 
ELE A TERY © URREN Titaneicisecls rin slat sion antic bide deat meen hae, oily OA oA oul 318} 
DirReEcT INTERELECTRODE CAPACITANCES (Approx.): 

Platesto;Cathode and, Heater...<, Be Ceisan cea clex set hee ead mact es 6.5 pf 

Gathoderto:Plate:and: Heater. 2. aero eh ee ra eka an rotors wines 9 

HeALer COR©a ChOde ten yt ee hee eee te nee en ene Wane tr 2.8 

DAMPER SERVICE 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 


PE AKOINVERSES EGA TE) VOLTAGE 2 5. fstrcle cen ait eves ida sini ncunne a assume ninco dele 5000 max volts 
PARK UATEROURRENT oie terete is cues atysuctous adeusua nad eanuetencisite Bh etosit sone 1100 max ma 
COP UA THO UR REND ai ts oe asi, & sista os oi oie as tee ahe lens oo asen w. 2s lomsnch neues Mes 200 max ma 
EAT RD) ISIE A TION CNet a sus cele oe feral ob cole a ni toush gis ateaye te abi as nila yA AMPs autora clea tal ee 6 max watts 
P&AK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...................00 cee eue 5000°®max volts 
Heater positive with respect to cathode.............. 00.0. cc eevee 300°max volts 


Characteristics, Instantaneous Value: 

Tube Voltage Drop for plate current of 140 ma.................. 0000s 12 volts 
® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

© The de component must not exceed 900 volts. 

5 The de component must not exceed 100 volts 


a" MEDIUM-MU TWIN TRIODE 


SS 
C7, Miniature type used in direct- 6BS8 
coupled cathode-drive rf amplifier cir- 


cuits of vhf television tuners. In such 
circuits, one triode unit is used as the 

Pry 1s direct-coupled grounded-cathode driv- 
er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.4. 


CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 


Related type: 
4BS8 


EATEN VOLTAGE Mets prc sexe)o le: sta lolteLs: soit © aside .e co Sore tits fete letercor suai etlel Sacaltd oh oye above ora, oi 150 max volts 
VATE DISSIPATION MM enka huociee et tiaale a eine aie are Ate mies ars accerea ming ones 2 max watts 
WATHODE O©URRENT Aryan oc Gore whichis ab Tae ie aioe Clam eke eres eas 20 max ma 
PBHAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 00. e eee een eee 200 max volts 
Heater positive with respect to cathode. .......... 0.0.0.0 ccc eee eee eens 200 max volts 
_ Characteristics: 
SE ACE-SUPDIV TV OILAGEs traces cicieic odcinek ene eae iene Re eee ons 150 volts 
metathode-Bias) Resistors aa acioce Bote cts Paces leelcicete te claw tines ed cles 220 ohms 
PAD Ti Ca tlOne Ha. Cl Olver seterciewciclcio Mechs yore ens csilel oVewaifanshorduconcheaedeycueusuctncausuce cote ceer 36 
Platepvesisctance (ADPIOks). Secchi cathe ert ol ericnn sae Sitmtanintonl Geen 5000 ohms 
MIFANIACONGUCtANCE Men ret ete Doct e ee ecan a he ee ahh ats 7200 umhos 
mala te Currentepartaare ects eet terse hase OER Le oe oe NE STA ele ea 10 ma 
Grid Voltage (Approx.) for plate current of 10 wa¥.... 0... eee -7 volts 


Maximum Circuit Value: 


_ Grid-Circuit Resistance............... i Pnett Se e BANA gad ht Sis .aassoy cous ARV doch 0.5 max megohm 


* This value applies to unit No.2 only. 


SHARP-CUTOFF TWIN PENTODE 


Miniature type used as combined 
sync separator, sync clipper, and age 


amplifier tube in television receivers. 

Outline 8D, OUTLINES SECTION. 6BUS 
Tube requires miniature nine-contact 3BUB, Gaja, 
socket and may be mounted in any 

position. 
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HEATER, VOLTAGE (AC/DC)E . fa cccniteeies Soustiaeiets = eeitaiec ee Chien iain 6.3 
HEATER. CURBNT sia. 5.5 cote uecs ea aac tee Led ol ccaticns eho sbsilectleyanes Sop tense xh aie es 0.3 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid! No.8‘ to Plate (Bach: Unit) 65, ye etic erence aes oe vi tp era aaa 1.9 
Grid.No.:1 to: All Other Blectrodes:. m.c sis Seeds eects ntolalcuetemd hein eelereieied 6 
Grid No.3 to All Other Electrodes (Each Unit)......................45- 3.6 
Plate to All Other Electrodes (Each Unit)........... 0.0.2... eee eee eee 3 
Grid No.3 of Unit No.1 to Grid No.3 of Unit No.2.................26. 0.015 max 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATE VOLTAGE (Each Unit) oe e508 ee oon occ te eoros faiceyo tet oteeLe euereiets (oeletete 300 max 
Grip-No.3 (SUPPRESSOR-GRID) VOLTAGE (Each Unit): 
Peak, positive Value ic. 25) Bates retains ies eine = lenses v1 oe tae eee eave ere atten Renetets 50 max 
DG -negativevalues sce iciepaesies ab wise a ants gutta eras wwiece bie. so) win one moire eee -50 max 
DG: positive values. ce 2.0 sate: aie ee ete oso geese ee ene eer erate cere 3 max 
Grim-No:2 ‘(SCREEN-GRID); VOLTAGES. 6 sn cence cress ojo cst te) seth am oan 150 max 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Negative bias value................ -50 max 
CATHODE CURRENTS oc cys cia ctetieteoltinie ie el one epee sal lege eet eke otk eee a 12 max 
GRD-NG.2vINPOT IES. OR a tine eis oe rele he Ba vee oth fo oc ROO eR Mtate. cae ieee wees 0.75 max 
PLATE DISSIPATION (Each Unit) 24. snc cee cee Sak cle fats creitte eye res am cients 1.1 maz 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ... 2... 0... .. cee eee eee eee 200 max 
Heater positive with respect to cathode. ........ 0... ce eects 2008 max 
Characteristics: With Both Units Operating 
Plate: Voltage (Bach \Unit))< <2). <chs crushes erie ancieiee o clelinens 100 100 
Grid-No.3. Voltage (Bach, \Uimit)i i aie ts stereo epsic 2 os ieroreiel ecb -10 0 
Grid-No.2 Voltage: ....5.:2..5 22 See eae tee eee > «sheds saan 67.5 67.5 
Grid-No. l- Voltage oe.od6 wisieaieterete al Sade Oe ore Beare ee een * 2 
Plate Currenti(Hach' Unit) 9577503 shinies micros) - Peelers ote aie eae = 282, 
Grid-No.2' Currents, .).. <5). Sixers Saisie ao ot Grogs wre wee 6.5 3.3 
Cathode 'Currente ok oc. « 0 secs g esjs eee wi sunierateralei tees tn teasta che alae ok 6.6 7.8 
With One Unit Operatingt 
Plate. Voltages). 24.2.5 ik crecsto cs ee ee ete eet One ee ere cee els 100 100 
Grid-No.3: Voltage? 35 eee eee ate eet 0 0 
Grid-No-2) Voltagedniccre stenttet ae ald re die eee 67.5 67.5 
Grid-No.1 Voltages... ois sre stasers se arose einen Seer 0 * 
Grid-No.3 Transconductance. ................2-00- Se ore = 180 
Grid-No.1 'Transconductance:..5)4- 3-1-4 ace 5 eee oP ack e we 1500 - 
Plate Current? 2 iascitis ds ce there ete erate SELENE ce cr SII acl heed = 742 
Grid-No.3 Voltage (Approx.) for plate current of 100 wa...... - -4.5 
Grid-No.1 Voltage (Approx.) for plate current of 100 uwa...... ~ -2.3 


AVERAGE CHARACTERISTICS 
WITH Ec; AS VARIABLE 


TyPE 6BU8 
E¢=6.3 VOLTS 
GRID-N23 VOLTS=0 


PLATE AND GRID 
N23 OF OTHER 
UNIT hie 


PLATE MILLIAMPERES 


ral ie re 
Aw 
Vemma Eincicnm sl 
(Zee maa Se 


° 50 10 150 200 50 300 350 400 
PLATE VOLTS pocuzaazat, 


192 


Technical Data 


Maximum Circuit Values: 


Grid-No.3-Circuit Resistance (Each Unit)............0cc cece cee e ce ceeees 0.5 max megohm 
Grid-INOst-Circuit: FReSIBtANCEN a 5 6c os ate classe o'ecs.o ¢ 07 oa. stale elie srctelareteibielalenai’s 0.5 max megohm 
= The de component must not exceed 100 volts. 

* Adjusted to give a de grid-No.1 current of 100 microamperes. 

+ With plate and grid No.3 of the other unit connected to ground. 


AVERAGE CHARACTERISTICS 
WITH Ec3 AS VARIABLE 
2.5 


Type 6BU8 
€¢26.3 VOLTS 
zy GRID-N22 VOLTS267.5 
“ec GRID-N21 MILLIAMPERES 
\ =0.! 
2.0 9 PLATE AND GRID N23 
| OF OTHER UNIT 
N GROUNDED 
" ™ 
e eh 
wis 4) O 
= AS y 
s Ls) 
= S, 
= > © 
Ly} 
ul 1.0 2 z 
< ef , 
a BS 2 
Pe 
% 
uo 
0.5 by Dy 
» 
Wy 
0 50 100 150 200 250 300 350 400 
PLATE VOLTS cucearet 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature type used as combined 
synchronous detector and chrominance 6 BV 8 


amplifier in color television receivers; 

also used as combined FM detector 

and af voltage amplifier. Tube has con- 

trolled warm-up time for use in series-connected heater strings. Outline 8B, OUT- 
LINES SECTION. Tube requires miniature nine-contact socket and may be op- 
erated in any position. Heater volts (ac/dc), 6.38; amperes, 0.6; warm-up time 
(average), 11 seconds. 


TRIODE UNIT AS CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLAMENMY OL/T A CHGS o Mearns aes aren, Teves nese eN netic stat oealeiawat stats Chay owe tauatemeMnt atie erk dhsi/0i'2 330 max volts 
GRID. VOLTAGE, -Positive-bias Value. (ei sm nies o.- 0s) >  eensre; oye ele iebenonerenite ale, ofc 0 max volts 
EEA TEISIDISSTE A DEON a spate elecRerey eosin =v isu eee scenes elo he) eiceneicse icecatin sale velev'ayte ye) ots 2.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............0:0 cece eee eaee 200 max volts 
Heater positive with respect to cathode...............2. es ee ee eeeee 200°max volts 
Characteristics: 
Pla GeNViOlCA gO liceewet ste .n ote ev auatelisealeh corel sasaliake ve) ssic1i« sapa,/ots, lacs (eristcopt iaKoyte 75 200 volts 
GEA Violtae emetic tone taucin tee tore oi ences) suse) i> sucgencies eGeyeeecaha lee 0 - volts 
Cathode Resistor. aero cteos ec Oe lee «esals eceueneietey. snail «oss - 330 ohms 
AmplificationsMactor’ ..c.ccicisueisiete: >= stele tole teletc!o' ete Cae — 33 
Platertesistance (A pprox.) smise rustiter sleiece ns) «th aevelelala. Jeena’ = 5900 ohms 
PE rANSCONAUCEAM CES eo) is leceiclele Austrians Pebensitoalieile lave Ajo o1, lala) evelmtaene = 5600 umhos 
Pilate Gurrentiwenc von aye ncencere we uae Reled detsvatovagsqshep mcg cbaiod eereee 14 11 ma 
Grid Voltage (Approx.) for plate current of 100 wa........... - —l1 volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
Hor fixed-bias OPCravlOoMers cir cra iers sclees eis sieleletMelevtoiee. oie «chee oie cree) «royexe 0.1 max megohm 
onCathode-pias OPerAationinye teres ais cieteletere aionalela eres ale oinie eiaieiel nels el ots 0.5 max megohm 
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DIODE UNITS—TWO 
Values are for each unit 
Maximum Ratings, (Design-Maximum Values): 


PLATE CURRENT (20.0220 coe cass Deus scien a we aves as dost eae Rea aeons ae 10 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.....................-2005- 200 max volts 
Heater positive with respect to cathode: ..................-..:+-+s 200°max volts 


Characteristics, Instantaneous Test Condition: 


Tube Voltage Drop for plate current of 23 ma..-.-.....:2:.:.....-.--.:- 5 volts 
° The de component must not exceed 100 volts. 


FULL-WAVE VACUUM RECTIFIER 


Miniature type used in full-wave 

6BW4 power supplies having high de out- 
Related type: put current requirements. Outline 8D, 
12BW4 OUTLINES SECTION. Type 6BW4 


requires miniature nine-contact socket 2 
and may be mounted in any position. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; 
amperes, 0.9. 

FULL-WAVE RECTIFIER 


Maximum Ratings, (Design-Center Values): 


PEAKSINVERSE\PLATE VOLTAGES « «sts «Ac alee cecal reise eteneoreheetiel ts seem ices 1275 max volts 
AGCUPLATE: SUPPLY: VOLTAGE (Per: Plate; rms) sceneries eae ee 450 max volts 
STEADY-STATE PEAK PLATE CURRENT (Per Plate)...............5....-05. 350 max ma 
DG OUTPUT CURRENTOM a tinclo che aie Fie ere eiaeiteteeeas een tacos one ete ecard 62.5 max ma 
TRANSIENT PEAK PLATE CURRENT (her Plate) ence cei cles cele tines eee 2 max amperes 
DC HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... Se ee ote eee ee 450 max volts 
Typical Operation: Filter Input Capacitor Choke 
AC Plate-To-Plate Supply Voltage (rms)*.................. 650 900 volts 
Filter Input/Capacitor 272.0 ee eR ee ee 40 - uf 
Total Effective Plate Supply Resistance per Plate........... 82 - ohms 
Filter, Input:Chokes.2 sok a pace eae SOT ieee - 10 henries 
DG Output:Current,.. 0.55 4c)s. ccc Sere eee pes eres Meee 100 100 ma 
DC Output Voltage at Input to Filter (Approx.)............ 330 360 volts 


“ AC plate supply voltage is measured without load. 


TWIN DIODE— H Cip 
SHARP-CUTOFF PENTODE Q2©O 
6BW8 “Miniature type used in television *™ eo 
receivers; diodes are used as horizontal 
Related type: phase detectors; pentode is used as a {) @) © <ep 
5BW8 


sound if amplifier, sound limiter, and 
age keyer. Outline 8B, OUTLINES °° 
SECTION. Heater volts (ac/dc), 6.3; amperes, 0.45. Tube requires nine-contact 
socket and may be operated in any position. 


PENTODE UNIT AS CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


N 
a) 
v 


PLATE: VOLTAGE 7 siatvs,. cubeery crete ogeltte scabs Done Meee ee tee a ae oe eee 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. ... 0.006000 cee ecssereccsaes 330 max volts 
GRID-NO:Z3V OLTAGES. 5 ctamer mete © soins Sosa eet Care been See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: : 
Positive: bias value fo*s Wie cote oe oe eae Een Re ee ee 0 max volts 
Negative-bias: value: -.\.ettc. cara aeeran ai ee eee rere —55 max volts 
GRID-NO.2 INPUT: 
¢For'grid-No:zivoltages' upito,1 6Dvioltstedes oop chet eee nee eae 0.55 max watt 
For grid-No.2 voltages between 165 and 330 volts................... See curve page 70 
PLATE DISSIPATION Bae cs tecokite a oie F arocs Aes On een ain anne orca OKs Ane 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...................20020000s 200 max volts 
Heater positive with respect to cathode. .................20 eee cues 200°max volts 
Characteristics: 
Plate, Voltage serie cn sis Sater. «coh ts coe encode orodenic eck te one I eae Rar Re eee 250 volts 
Grid-N0.2 Voltage s.ccwe ess oo se ae la Oe ee ee ee ne 110 volts 
Cathode:Bias: Resistors. 20 nose ode oe he ce eee Ce eee 68 ohms 
Plate Resistance (A pprox.)\. =. seit » 5.) sc muean ete cre see cas ne eee ie ae ete 0.25 megohm 
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FUSFANSCOMGUCEANCES cis biierot orel-o-a ends SRREC ee Rett Tee ne ERB diode ane 5200 »mhos 
Grid-No.1 Voltage (Approx.) for plate current of 10ua................... -10 volts 
LACE UT ren Coen Pew bebe con roic nos sicko aac Wo cess aca ee sle aT Bee dato 10 ma 
GridsNo.a OULTENG Hatt gonna eer eee oe ee See ee LE ee eh wh 3.5 ma 


Maximum Circuit Values: 


Grid-No.1 Circuit Resistance: 
Borfixed-bias operation? ya. acces weet ee eee nel eke EE 0.1 max megohm 
Borcathode-bias operation eis seee ot ae chee ce ea eek I ee 0.5 max megohm 


DIODE UNITS (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 


LTE Si oh ONO T TAIN c,h EP RRR PE Rhee ate er pm Ol Ee ee na i 5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..................000 cee euee 200 max volts 
Heater positive with respect to cathode. ........... 0.00.0 cece ee eees 200°max volts 


° The de component must not exceed 100 volts. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as combined 
vertical deflection amplifier and ver- 6BX7GT 
tical deflection oscillator in television 
receivers. When so operated, it is 
recommended that unit No.1 (pins 4, 
5, and 6) be used as the oscillator. Outline 14C, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. 


FLDATBRAVOLTAGIN (AC/DC) ic artes doses cities Sokal. 4 sdetstoqere Gi ceerersa, clvue.e nie sletettle 6.3 volts 
FINA TEREGURKENT Fy th oiie Ad adore cn aivus Fone a Soils Wietebayeue-dieie vam stores ee 1.5 amperes 
AMPLIFICATION: FACTOR ®s)./cu ch. flog cr cle ta ciiacide & doeee eh cre nln Uivigratete af 10 

BEA THORESISTANCE (ADDIOX:) to ce lc ce eet n ee one ona cates 1300 ohms 
ER ANSCONDUOGTANCE hea ctothel jot oe eal tie Se ee io one iis. slo ere ws 7600 umhos 


* For plate volts, 250; cathode-bias resistor, 390 ohms; plate ma., 42. 


VERTICAL DEFLECTION OSCILLATOR OR AMPLIFIER (Each Unit) 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Center Values): Oscillator Amplifier 
IDOE E LA TIERVOL TAGE Moran tceittrie ote cin areca oaks = 500 max 500 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE 

WADSOLULER LGC) £m chet eee a cine Merete hee ees - 20004max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE..........-0+.500: -400 max -250 max volts 
PEAK CATHODEIOCURRENT ices aciv pave tare) oer score shar ouareraleravoys 180 max 180 max ma 
AVERAGE CATHODE CURRENT. ...........0celeeeeeeeees 60 max 60 max ma 
PLATE DISSIPATION: 

OTICLUHETeDI ALO neti et ee cere tchala ci oie are tmarsvererel card eiadaratece 10 max 10 max watts 

For both plates with both units operating............ 12 max 12 max watts 
PkAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 200°max 200°mazx volts 


Maximum Circuit Values: 

Grid-Circuit Resistance’ 0% .. ssc we ea Gine Stele ies 2.2 max 2.28nax megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

“Under no circumstances should this absolute value be exceeded. 

° The de component must not exceed 100 volts. 

® For cathode-bias operation. 


FULL-WAVE VACUUM RECTIFIER 


Octal type having high perveance used as a 
damper tube in horizontal deflection circuits of 
television receivers or as a rectifier in conven- 
tional power-supply applications. Outline 19A, 6BY5 GA 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. It 
is especially important that this tube, like other 
power-handling tubes, be adequately ventilated. 
Heater volts (ac/dc), 6.3; amperes, 1.6. Maxi- 
mum ratings for damper service (each unit): peak inverse plate volts (absolute maximum), 3000 max; 
peak plate ma., 525 maz; dc plate ma., 175 max. Peak heater-cathode volts: heater negative with respect 
to cathode, 450 maz; heater positive with respect to cathode, 100 max. This type is used principally for 
renewal purposes. 
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PENTAGRID AMPLIFIER 


Miniature type used as a gated 
amplifier in color television receivers. 
In such service, it may be used as a 
combined syne separator and syne 
clipper. Outline 7B, OUTLINES SEC- 


6BY6 


Related type: 
3BY6 


TION. Tube requires miniature seven-contact socket and may be mounted in 


any position. 


HEATER: VOLTAGE’ (AC/DC)!. 5 do dacehe oka ee ern caeottiole Rea clatcls, claraneins eter ait 

HEATER: CURRENTS. 655.55) « sustepaiec siete © erst eoreraiar shave aside kavafolia, Siva ncale- ane Musee seer 

DIRECT INTERELECTRODE CAPACITANCES: 
GridtNo ly tor Plate. 5 Foe mucus cri useetomere ote sieve ovecanscelers iuteie ancy opeereretors 
Grid"Noz3' to: Plates. 5-<3ccccasesnsreeyste leis sheeue.nisiois.chotste e arcle ei ete etel oaieyemnre 
Grid -Nosl ‘to Grid No.3 jcc «cists stoig trots ts Sreltrete nisi acct tap hese araln arate chen her ies 
Grid No:1/to_All Other: Blectrodes etc. ccketo steals ack uae ae eee 
Grid No.3‘ to: All Other Electrodes).jaa.ce ree eters eheeta eis erie ait ete 
Plate:to: All: Other-Blectrodes ric vesstac iisiseice nt ies Face Goo eoe cere 


Characteristics: 
Plate: Voltazec tronic dic cece te ree ee oe eo ecw Eee DOs alee eae Clete ni eas RM aan 
Grids-No.2-and-No.4. Voltage... cht. Sas asme ee se eect eee eee 
Grid-No.3 Voltage > fy iscasicc SRiteretio oreo esis Sergi: Dac: beer eee ae 
Grid=Nozl Voltage sso cicccmnusrtelge kali «ote Shoe sie Vase seas GORE eee 
Grid-No:3-to-Plate“Transconductances,. santero ccc ci cteteneisie «re ciereicrerersiate 
Grid-No.1-to-Plate Transconductances,. i.5).c.c seek cece cece ce cere hec ests 
Plate: Current (55520. «ais Secs sre nities oieiasvie Geis oc cleneie @ aieset comet Sere 


Grid-No.3 Volts (Approx.) for plate current of 35 wa and grid-No.1 volts =—4 
Grid-No.1 Volts (Approx.) for plate current of 35 ua and grid-No.3 volts =0.. 


GATED AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 
PLATE VOLTAGE ).63% ba 05s Se a ee Ieee Oe BAe ete ac 


GRIDS-N0.2-AND-N0O.4 SUPPLY VOLTAGE. ... 2.0.00. cece eee eee cette eee eee 
GRID-NO.3 VOLTAGE: 

Negative: bias ‘value oo..ji:2c s occ ation: <icre siti cents die eine weasiarnerstanate 

Positive, biasivalue®. 6256) ~)< 1c jcletenucedie upmeysietens Sania EPAe @ciaLeoss han wne raters 

Positive, peak valtie iyo. 5. sijauctiictvesnt oe ates oe a eee ae, eamttenele sie Oe ange 
Grip-No.1 ‘VOLTAGE, Negative biastvalue: ie ciacis ose ee te cee 
BLATE) DISSIPATION | ioaicicto sys otras ARO 5a aio b atlas wisi fare saytavesa'le, 51s! skayeratterdh.everotohe MOT 
GRID-N0.3 INPUT o: 6.3) 3.6.005 «5:53 rence epee Rae ate Sader RSIS Eale aee ee oe cere 
GRIDS-N0.2-AND-NO.4 INPUT: 

For grids-No.2-and-No.4 voltages up to 165 volts................000- 

For grids-No.2-and-No.4 voltages between 165 and 330 volts.......... 


AVERAGE OPERATION CHARACTERISTICS 


GRID- Nz3 Yours 5 Ec3=-10 


PLATE (I4,) MILLIAMPERES 


Foeeeee 


° 300 
PLATE VOLTS 
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PEt 2 la 

co) ae 
VEE 
YTeecdos| [lo] cer nf 


6.3 volts 
0.3 ampere 
0.08 maz pf 
0.35 max pf 
0.22 maz pf 
5.4 pf 
6.9 pf 
7.6 pf 
250 volts 
100 volts 
-2.5 volts 
-2.5 volts 
500 umhos 
1900 umhos 
6.5 ma 
9 ma 
-15 volts 
-12 volts 
330 max volts 


See curve page 70 


330 max volts 
—55 max volts 
0 maz volts 

27 max volts 
-110 max volts 
2.3 max watts 
0.1 max watt 
1.1 maz watts 


See curve page 70 
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Technical Data 


GRID-NOSIGENPUT Ss syvetsiaiais ie SLE Bee ee tee ode eunieictake ietetome stolons naan 0.1 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................0ee eee eeeeeee 200 max volts 

Heater positive with respect to cathode. ). 0. ..).c.2.cccccccs sees cess 200°max volts 
Characteristics as Syne Separator and Sync Clipper: 
Plates Volta gelesen ys cis ess.a a re ietMereeraeles Me ties late & clend Utaderahds biatee meee 10 volts 
Grid=No:3 Voltagerkss. +... cpdeierets ours ateate vee atrial oe tele edoly wiahere ate 0 volts 
Grids-NOsz-ANG=NO-49V O1CARE s ayere, 5 <soin, oo sue ely sous ts 6 hele 8 Nios Os sy sie oVeNs Gueys shs 25 volts 
KaTIG= NGoPaVOltAGEr lames © a; cece ee Pon Te ie Re nee eae aS ee Ae eR Oe, 0 volts 
Plater Gurren trae wescse eden fs’ oe hesare a evela lens tole sect ci RP RR Na Saath resntarcus iogstie mya teteray ater 1.4 ma 
GHGs NOrasaNOoN Ore Current cnc tetuaneccsa ianroiele, avant ece s eeen ee rier tus eave oes 3.5 ma 
Grid-No.3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.1 voltage of 0 volts, and plate current of 50 va —2.5 volts 
Grid-No.1 Volts (Approx.) for plate voltage of 25 volts, grids-No.2-and-No.4 

voltage of 25 volts, grid-No.3 voltage of 0 volts, and plate current of 50 ya -2.3 volts 


Maximum Circuit Values: 
Grid-No.1 or Grid-No.3-Circuit Resistance: 


Flor sfixed-DIASOPera tion a ccna clot hosss! s Gucicvss sealer mel sselersierasereusjeveberaksus.ere sini sto 0.5 max megohm 
HotecauNOde-bias OPEration storc sds cielo ca cata etn ele eMtee a rectiere sera Me 1.0 max megohm 
° The de component must not exceed 100 volts. 
H 
DIODE— 
SHARP-CUTOFF PENTODE 
Kp Pp Miniature type used in diversified 6BY 8 

: applicationsin television receivers. The 
i S2p pentode unit is used as an rf amplifier 


Cip Kp and the high-perveance diode as a 
limiter or detector. This type has a 
controlled heater warm-up time for use in receivers employing series-connected 
heater strings. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds. 


PENTODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


UAT PONV OL PAGE cette ets aoce. 55. 95 6.5 5 yi4 a ensa > 18. myennise egos ovees dy 5: ':01s8186.16; 5:08 Ry 08m 0s ng nse 300 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................- 0 max volts 
GRID-NO.2 (SCREEN GRID) SUPPLY VOLTAGE............0 02s ce eueueeeees 300 max volts 
GRID-NO:2aV OUTAGE Mets cors0 oS exec lo cillevs (ee las elles, s mieaerseedehegeteuacgusieuaresdiensia, atte See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Neg a tivienbias vial Ue cers cra.ats acoaaite-a-eystecw erate desenhiforls price tan eles whee ons yorsireve aafoper ales —50 max volts 

IPOSIEIVE DIAS VAMC oti sc 5.c. sve he fore ccs tee a eatin te: tye Sie io, 2 ee senses) aay Shek is sega teresa 0 max volts 
REA TH CLIISSIBATLON sree acne icacr ad seat aces che anea Coden eyi evaneiick se avec rawertey ees Geunlial ozabatisiie tafe 3 max watts 
Grip-No-2 Input: 

Hor grid-No:2) voltages up’to 150 volts. .0 0. bon. a ds foes cee ne 0.65 max watt 

For grid-No.2 voltages between 150 and 300 volts.................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............- 02 .seceseeeee 200 max volts 

Heater positive with respect to cathode................2.c eee eeeeeee 200®max volts 
Characteristics: 
Plate: Supplys Voltages ss ok cos where. Maa ake eters eleiel ais ste lene ace ee 100 250 volts 
GRID AINOSS Baty Metron era eral encakeh hiatal Vedieudusy Svouseuryan,dttde cokes vace, Bue Gre ah ox Connect to cathode at socket 
Grid-No:2isupply Voltage. ach oh op dic.c aercl od sfoudivcctent ats aceieicctis 100 150 volts 
Cathode-Bias Resistorssmos os se ras Sone eso Pe eee 150 68 ohms 
Plate Resistance (Approx:) yao oe ccctucre a anciee eerete ateieiene erate 0.5 1 megohm 
FT TANSCONGUCtANCE sn rac chaye, foto Gie ol ena bys, oes sche ohle abet sussee.c sees 3900 5200 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa........ -4.2 -6.5 volts 
Plate Currentee ed ot oho ace skte citevagett sos ecole uate raul suse’ olsceG’ suis 5 10.6 ma 
Grid-No:2iCurrent ae ee eee ceils hile ene ase aes ae Pea | 4.3 ma 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


Kor fixed-biasoperation:, 2 ©, « scrsvewcrdicce sickens cleiete chee lene ene aka enes hata ahah 0.25 max megohm 

Kor cathode-bias operation: «cies deine scieioats a eines tae eter mi osksas 1.0 max megohm 
=" The dec component must not exceed 100 volts. 

DIODE UNIT 

Maximum Ratings, (Design-Center Values): 
PEAK LNVORSELC LATE OLTAGH sma reiot otis Rite nie eitiete ake sisre cree sleds ere. eih 430 max volts 
PEAK) PLATE CURRENT fits ssticie Sos site aes eae Be aw Re eT exe ialte Satay eae wae Me rales 180 max ma 
DGCsE DATE CURRENT Witrasihocusiehtsssauetereinal eecchsestotinalt clcnsssaaycuetsaeiekeiei michael nels 45 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.........6...: see e eect ee eens 200 max volts 

Heater positive with respect to cathode........ 0... ccc eee eect eens 200®max volts 


© The de component must not exceed 100 volts. 
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SEMIREMOTE-CUTOFF PENTODE 


Miniature type used in gain-con- 
trolled video if stages of television 
receivers. Outline 7B, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be 


6BZ6 


Related types: 
3BZ6, 4BZ6, 12BZ6 


mounted in any position. Gj 
HEATER VOLTAGE (AC/DC) Sag etoaciaree, oielesele tet eho ei> ol al le! a Glee elel~ der eRo eters 6.3 volts 
HEATER CURRENT fis: cscic ens de bie etal am Sere ee tered pis teen Cal hia oteMelohe poe eto ae 0.3 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield* 
Grid® Neat ito Plates cies cee aera cattle eke tet eset) eens 0.025 max 0.015 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal’ Shield dx. Gosek peeved rote te ceenehors ccokonepeh cakes ts tf 7 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal Shield owe eo een ee en ae 3 pf 
“ With external shield connected to cathode. 
CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATE, VOLTAGE 5 dei icc.b ci ctececnceuecentl etic ete ale. stare: SN Pane ope Ratatat Melee ats ial 330 max volts 
GRID NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive Value................--- 0 max volts 
GrRID-NO.2) (SCREEN-GRID) SUPPLY VOLTAGE. 2.05.2... 00. c cece scree eee eees 330 max volts 
GRID-N6O.2 VOLTAGE! <5)... aah 2. heme oe ae eb eeinngh eiaatecla shinee ete See curve page 70 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Positive bias value...............-. 0 mar volts 
PLATE. DISSIPATION Decree ET eee Tae er te Sa Ch ora eee Meta ret 2.3 max watts 
GrRiD-No.2 INPUT: 
For grid-No.2 voltages up to 165 volts. ........... eee ee eee ee eee eee 0.55 maz watt 
For grid-No.2 voltages between 165 and 330 volts.............-----5- See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............ see ee cree eeeeee 200 max volts 
Heater positive with respect to cathode... 2.22... eee cece eee e eee 200emax volts 
Characteristics: 
Plate Supply Voltage 2.225 s...0« cles sere ep oie a) ota ete ia eke eae 125 volts 
Grid Noid: Foe, FA a a re eS leh steirccte altonnerolenere stmisyets Connected to cathode at socket 
Grid=No:2:Supply: Voltage’. .)- Getehl ferssiats.cieke ols estates <aaechs BO eon OD Core Or 125 volts 
Cathode-Bias Resistor sjzjsjsccvousrs os sxcie ens soxscs lots ese nicises ays lam a acevo pave) aueloue Lat eaters 56 ohms 
Plate: Resistance (A pprox.)\4 «crescent tcl eters) late ora epercere er aieichenster lets 0.26 megohm 
Transconductance te con scocst oats oreo ie eee eitgs. 2 clone Ohecs eiebe eiaielteneis Grebsetsyshiie 8000 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 50 umhos........... =19 volts 
Grid No.1 Voltage (Approx.) for transconductance of 700 u»mhos and 
cathode iresistoriofi0 Ohms. 055..c)c eae oie se icieane oeoie e yoeueaeeenoteeene -4.5 volts 
Plate: Current s/sctere Rigs octcovs. ace cous ol cleo se eltuenal ste ia susie ileus Ais aretia) ois a> io eau Re todud 14 ma 
Grid-No.2: Curretitisirsis reas, o icsessutianerecetobeseic s Fietaib late aie eliniistanele beatin ale stan stay te 3.6 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For 'fixéd-bias operations so .cls cc. ieke sie 01c:6 5, 21s si aie. ois) oVaysiobaborole) ahatel agian 0.25 max megohm 
For. cathode-bias:- operation is cicic)s.cieisiae.s ouereioetere alerere Fieve a.k reteawniss 1.0 maz megohm 


® The de component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 


TO CATHODE AT 


SOCKET. : 
GRID-N#2 VOLTS = 
125 


Ln 
°o 


-N& 2 (IC2) MILLIAMPERES 


PLATE (I,,) OR GRIO 


—s nines 
a I FING ES SS PNG SS ei gin Pag iegy beggin 
° so 100 150 200 250 300 
PLATE VOLTS 
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92CM-8508T3 


Technical Data 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct- 
coupled cathode-drive rf amplifier cir- 
cuits of vhf television tuners. In such 6BZ7 
circuits, one triode unit is used as the 
direct-coupled grounded-cathode driv- 
er for the other unit. This type is also used in push-pull cathode-drive rf amplifiers. 
Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position: For typical operation as a resistance-coupled 
amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. Heater 
volts (ac/dc), 6.3; amperes, 0.4. 

CLASS A, AMPLIFIER (Each Unit) 

Maximum Ratings, (Design-Center Values): 


Related type: 
4BZ7 


PUATEVOUDA GE Sr iie cert a theicre tale citi ste ievausrecsts ec aledats (e,(a love Sele) ot sein wievelesscejeyalesaraee 250* max volts 
PEATE DISSIPATION rere le cles ate seine cronies earache vats:o eiaie sfereie 2.0 max watts 
CATHODE! CURRENT? gaicc5 = es eae cite thea a iale evisiere eta eee ie eiaia eielielelerete te sieve 20 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. cece eee eeeeeee 200*max volts 
Heater positive with respect to cathode. ............ eee cece eee eee 200amazx volts 


*In cathode-drive circuits with direct-coupled drive, it is permissible for this voltage to be as high as 
300 volts under cutoff conditions. 
= The de component must not exceed 100 volts. 


Characteristics: 


PP AtORSUD DLV mV OMAR Eres aes ee crenelou Mola. suotey cdeeusteheenete sits tare (ous ationwuegeracy ails ec 91 as aie 150 volts 
WATHOMES EAS PEVERISCOD Mee ele aiclovesein’s Greiner ae etal ehe tesrai chs eatterel pia have «cus stanelta lew (a 220 ohms 
ISSeet WAKE Was MPLOE NAG See ete 5 DOOD Ondoat ome ca Oo one ob nn oo ce soa mua 36 

Pla tesresistanCeuCA PDIOX.) wis see cee seit cdot ce lete aisiier eve 6 ove © cradle se polars. a) eis) 5300 ohms 
MANS COUCIICLATI CO mise a crotn ane, slouch iene dsyalels aynre afer. < wie: wie oh elerecsle sua, ude ia ayer s)ei seis 6800 umhos 
NRE Re UTTON Gotti eerarete orciateyel cl creschsvereleie ste ey ecansiisjais clas sie’ sdie'ecs «'s\s 7c" slistalie so) es) 9 10 ma 
Grid Voltage (Approx.) for plate current of 100 wa............. eee eee e eee -7 volts 
Maximum Circuit Value: 

Grid=CirenitseCesistan CC®. <i cjaieleiera chev ls + e1e ele! oie etelenn acajels efosorsreieleletaiielalausie\eia'e/s 0.5 max megohm 

AVERAGE CHARACTERISTICS 
EACH UNIT 


type 6827 
Eg = 6.3 VOLTS 


PLATE MILLIAMPERES 


° 100 ZA AAA Sa 500 00 700 
PLATE VOLTS 92M -923IT 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct-coupled, cath- 
ode-drive, rf amplifier circuits in vhf television 
tuners. In such circuits, one triode unit is used 
as the direct-coupled, grounded-cathode driver 6BZ8 
for the other unit. Outline 8B, OUTLINES SEC- 
TION. Tube requires miniature nine-contact 
socket. Heater volts (ac /dc), 6.3; amperes,.0.4. 
Characteristics as class Ai amplifier (each unit) : 
plate supply volts, 125 (250 max) ; cathode-bias 
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resistor, 100 ohms; amplification factor, 45; plate resistance (approx.), 5600 ohms; transconductance, 
8000 umhos; plate ma., 10; cathode ma., 20 maz; plate dissipation, 2.2 max watts; peak heater-cathode 
volts, 200 maz. Type 6BZ8 is used principally for renewal purposes. 


POWER TRIODE 


Miniature type used in compact 

6C 4 radio equipment as a local oscillator 

in FM and other high-frequency cir- 

cuits. It may also be used as a class C 

rf amplifier. In such service, it delivers 

a power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega- 

cycles per second. Outline 7B, OUTLINES SECTION. Tube requires miniature 

seven-contact socket and may be mounted in any position. For typical operation 

as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLI- 

FIER SECTION. For additional curve of plate characteristics, refer to type 
12AU7-A. 


HEATER: VOLTAGE'(AC/DC):. nceincia acide aan tik Coe Cen ieee 6.3 volts 
HEATER CURRENT ge hevivicc einctts ees ch eerie ooo eee ee ee 0.15 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Shield Shield* 
Grid tor Platescwne nc seen eerie or eee ee 1.6 1.4 pf 
Grid ito Cathode and’ Heaterjo.0 ee eee 1.8 1.8 pf 
Plate:to;Cathode-and Heater... sc sen ieeioe 1.3 225 pf 


“ With external shield connected to cathode. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE: VOLTAGE Se ¢ o'cueu Supe tne GE nk To eee a i ee 300 max volts 
PLATE. DISSIPATION 32 kis a AE ob a ee ee Ee eee 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............-cecccceecccece 200 max volts 
Heater positive with respect to cathode. ..........cceccccsececseeece 2008maz volts 
Characteristics: 
Plate: Voltage Se oes conch eee Dea atareretee Shane's Mtauoters 100 250 volts 
Grid' Voltage. ReGen osteo Eee 0 -8.5 volts 
Amplification Bactor venanos Ginter Oe 19.5 17 
Plate Resistance (Approx:)Sa-cce ee een 6250 7700 ohms 
Transconductalice ssh Sao ee ee ee 3100 2200 umhos 
Plate: Currentifiictictva wae aan ar Ota el 11.8 10.5 ma 
Grid Voltage (Approx.) for plate current of 10 wa'’........... -10 —25 volts 


* Transformer- or impedance-type input coupling devices are recommended to minimize resistance in 
the grid circuit. 
Maximum Circuit Values: 


Grid-Circuit Resistance: 
For.fixed bias operations... 0 4. chiki rhe sy anascatdoninn chee ene ome 0.25 max megohm 
For cathode-bias'opération: =. ov ec ett cnc eos ca: chee cee ee 1.0 max megohm 
® The de component must not exceed 100 volts. 


AVERAGE PLATE. CHARACTERISTICS 
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PLATE (I,)OR GRIO(Ic)MILLIAMPERES 


92CM-6376T 
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Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum Ratings, (Design-Center Values): 


Typical Operation at frequencies up to 50 Me: 


IS EES CENTS! & oA Sea PE SSIES ES IY Ie ae ena An ine ee So 
GridtViolta gememmtn is otic ni ie che mthen iekisiek eos en ho cee 


300 max volts 
-50 max volts 
25 max ma 
8 max ma 

5 max watts 
300 volts 
-27 volts 
25 ma 
7 ma 
0.35 watt 
5.5 watts 


© Approximately 2.5 watts power output can be obtained when the 6C4 is used at 150 megacycles as 


an oscillator with grid resistor of 10,000 ohms and with maximum rated input. 


MEDIUM-MU TRIODE 


Metal type 6C5 and glass octal type6C5-GT 
used as audio amplifier, oscillator, or detector 
tubes. Outlines 3 and 24, respectively, OUT- 
LINES SECTION. Tubes require octal socket. 
Heater volts (ac /de), 6.3; amperes, 0.3. Typical 
operation as class Aj amplifier: plate volts, 250 
(300 max); grid volts, -8 (0 max); amplification 
factor, 20; plate resistance, 10000 ohms; trans- 
conductance, 2000 umhos; plate ma., 8; plate 


6C5 
6C5GT 


dissipation, 2.5 max watts. Type 6C5-GT is a DISCONTINUED type listed for reference only. Type 


6C5 is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector and asa 
high-gain amplifier in radio equipment. Outline 
244, OUTLINES SECTION. Tube requires six- 
contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For ratings and typical operation 
data, refer to type 6J7. Type 6C6 is used prin- 
cipally for renewal purposes. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Glass type used as combined detector, am- 
plifier, and ave tube. Outline 24B, OUTLINES 
SECTION. Heater volts (ac/dc), 6.3; amperes, 
0.3. This type is similar to, but not interchange- 
able with, type 85. The 6C7 is a DISCON- 
TINUED type listed for reference only. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as a voltage amplifier 
and phase inverter in radio equipment. Outline 
23, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. Maximum ratings for each triode unit as 
class Ai amplifier: plate volts, 250 maz; grid 
volts, positive-bias value, 0 maz; plate dissi- 
pation, 1.0 max watt. Typical operation: plate 
volts, 250; grid volts, —4.5; plate ma., 3.2; plate 


6C6 


6C7 


6C8G 


resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 umhos. This type is used prin- 


cipally for renewal purposes. 
H KTR, 


oul SHARP-CUTOFF DUAL TETRODE 


Miniature type used as vhf rf-am- 
Gane plifier and autodyne mixer tube. Out- 
' line 8B, OUTLINES SECTION, ex- 

CENTER PIN | __cept center pin is added to base. Tube 
KTR2i/S requires miniature ten-contact socket 


6C9 


Related type: 
17¢c9 


and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.4. 
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CLASS A: AMPLIFIER (Each Unit) 


Maximum Ratings, (Design-Maximum Values): 


PHATE VOLTAGE ee a ata eed Ste 0 arate epee otea bites alls en cbelies a penance 250 max 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. ......-.-- 25s sees ee eerees 180 maz 


GrRiD-No.2 VOLTAGE 


volts 
volts 


See curve page 70 


CATHODE; CURRENT. fh cece ns cee ie oe ene carte cee roms (nas = eae elt Ee kere or 20 maz ma 
PLATE DISSIPATION: 

Hither plate. cco: coe Stes soy ps shcey uses a hae eet negen sete ar ACE ene ee 1.5 max watts 

Both plates (both units operating)...........--- 02-022 e eee eee 2.5 maz watts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 90 volts. ».......---. 62s eee eee eeeee 0.6 max. watt 

For grid-No.2 voltages between 90 and 180 volts...................- See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............-.-..-5-52-505 100 max volts 

Heater positive with respect to cathode..............-..--+2-+--55: 100 max volts 
Characteristics: 
Plate: Voltage sys cice er rep ee coe et ore inet ene eee 125 volts 
Grid=Nioi2 Volta@ennc tirosctentey ese tee Glog eee so ee cde teter ener eter 80 volts 
Grid-=Nosl#Violta we sce, aah < sete errs surges eta Lorie een at iay ness ocaie scien cones -1 volt 
Plate! Resistancei(A pprox.) is orem leis ethene eaecel ir keh ee eerie Ca OF} megohm 
Transconductance’s «ofc sc cet lous eee ie eee de cee Le tia) ae aoe 8000 umhos 
Plate Current 8k 5 ots. o none Pareine sees ett ae sees Ce erate ele tle cs Cae Eee 10 ma 
GrideNio.2 Current gets eee ete ae I een fc eneperty Suse cece ouch pene Eee 1S ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa..................- -6 volts 


6CA4 


FULL-WAVE VACUUM RECTIFIER 


Miniature type used in power- * 
supply of compact, audio equipment 
having moderate dcrequirements. Out- ,y-@) 
line 8E, OUTLINES SECTION. Tube 
requires miniature nine-contact socket 


and may be mounted in any position. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; 


amperes, 1. 


FULL-WAVE RECTIFIER 


Maximum Ratings, (Design-Center Values): 


PEAK INVERSE PUATENV OL TAGE or ceiod ite le rcet arin tottraeaeene reise soheetene 1000 max 
PEAK PEATEICURRENT (Per! Plates sa, ene eee ee ee est re i katenofajone tele rat ets 450 max 
AC PLATE SupeLy VOLTAGE (Per Plate, rms) with Capacitor Input to Filter 350 max 
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OC OUTPUT VOLTS AT INPUT TO FILTER 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 


TYPE 6CA4 €E¢=6.3 VOLTS 

SUPPLY FREQUENCY (CPS) =60 

CAPACITOR INPUT TO FILTER! S0)L¢ 

TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 


CURVE| A/] BC 
OHMS | 150) 200/240 


PER PLATE 


OC LOAD MILLIAMPERES 
92C38-10379T! 


WGOU LPO CURRENT srs haed hth winner dhe elated UT ae wae Le 
Hot SWITCHING TRANSIENT PLATE CURRENT (Per Plate)................- 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. 0.0 ce cence eeee 


Typical Operation with Capacitor Input to Filter: 


AC Plate-to-Plate Supply Voltage (rms)........... 500 600 
Kilter-Inputi@apacitor se... ewe cine cele cues cen ove 50 50 
Total Effective Plate Supply Impedance per Plate. . 150 200 
DC Output Voltage at Input to Filter (Approx.) 

For de output current of 150 ma.............. 245 293 


Technical Dat. —— 


150 max ma 
500 max volts 
700 volts 

50 uf 
240 ohms 
347 volts 


# When capacitor-input circuits are used, a maximum peak current value per plate of 1 ampere during 


the initial cycles of the hot-switching transient should not be exceeded. 


BEAM POWER TUBE 


Miniature type used in af power 
output stage of radio and television 
receivers. Outline 7C, OUTLINES 
SECTION. Tube requires miniature 
seven-contact socket and may be op- 
erated in any position. Heater volts 
(ae/de), 6.3; amperes, 1.2. 


CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


BEA TIORVIQUTA G Riera Bei er ee teit eit cls goer asveh co Meares al og inl wsions oa lagi ye ls 
GRID-NO.2 (SCREEN-GRID) VOLTAGE «,....0. 04-02 endive aalle re(oisle os alew sss oa wean 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 
PUATE DISSIPATION Gicienck- bared aie into eoomavenanenctentatdinl shales 46 6 abe ob ws 
GHID- NOSAENDUO TS Mi prose digs is + oe Did aes ototade Eeed cee tine tt, datos sons 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 0 cece eee eee 

Heater positive with respect to cathode. ..............0 00. c cece eee 
BULB TEMPERATURE (At hottest point). Nece. ce nse te ce eee cece aeces 


Typical Operation: 


PlatenViolta Zeng cis «ysis am sis ce fhe st niels alee senaone le 6 auc ove Sislaals 110 
Grid=Noi2iVoltagey ssf... Bes Se. sR Ade aoe aes tg 110 
Grid-No.1 (Control-Grid) Voltage. ..............200000 eee —4 
Peak Ab UGHG-NOsl VOltAZE neta. ee tan cin + a cane ciettayscta cisna es 4 
Zero-signaliPlate Current. S).0). fitios seis cela tis sialeee a) Oro erctiapes 32 
Maximum-Signal Plate Current. ..............00--ceeceeee 31 
Zero-Signal Grid-No.2 Current (Approx.)................0- 3.5 
Maximum-Signal Grid-No.2 Current (Approx.).............. (fay 
Pilatemesistancel (A pprox.)-Se acre eis 2)< sis, sacra sus n capytiinte eu cielelnvete 16000 
Pransconaductances eng Wma e Me cis o cche ideation ied e aie se-@eleus va 8100 
Toad: Resistanceiam <a ciss cls kya shee cMilale leks auscs cline buv ove leheyetere 3500 
TotaliMarmonie Distortion eys 5 jee ncdeiitoney este giaie is ayey a ergacdes aveus 5 
Maximum-Signal Power Output...................0 cee eee 1.1 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
OR TXCA~DIAS OPEL ALON 62 ey qa eee oie ayes on Fie cael nn elec: oeVaseeee analeievale ces lshageuase 
POT CaCnhOGE-Dias OPETAatloni anes sere coicle siete sharkheltiens pocva.c wale fieerlene tio 


° The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Glass octal types used as hori- 
zontal deflection amplifiers in color 
television receivers. Type 6CB5-A, 
Outline 25A, OUTLINES SECTION. 
Type 6CB5 maximum dimensions: 


6CA5 


Related types: 
12CAS5, 25CA5 


130 max volts 
130 max volts 
0 max volts 

5 max watts 
1.4 max watts 
200 max volts 
200°max volts 
180 max °C 
125 volts 
125 volts 
—4.5 volts 
4.5 volts 
37 ma 
36 ma 

4 ma 

11 ma 
15000 ohms 
9200 umhos 
4500 ohms 
6 per cent 
15 watts 


0.1 max megohm 
0.5 max megohm 


6CB5 
6CB5A 


over-all length, 5-1/8 inches; seated height, 4-19 /32 inches; diameter, 2-1/16 inches. 
Tubes require octal socket and may be mounted in any position. Type 6CB5 is a 


DISCONTINUED type listed for reference only. 


HEATUR VOLTAGE CAG DC) fice ne ciercleters o piielevelleanstan sletolter's olla ele leew sitetiorteliev“ayes. ole aires 
A BATER CURRENT fee cote merece eit coer eats sso uayelieya orehege'/oicet p aa laatarene) miresalavaie) ee 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
GIANG lt tO TE ate’ ceeee tea chery oi ctolae Mate Iola Sutin! © ecehaln er a/stav cr stellen eerste atans 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 
Plate to Cathode, Heater, Grid No.2. and Grid No.3.................- 


6.3 volts 
2.5 amperes 
0.4 pf 
22 pf 
10 pf 
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TRANSCONDUCTANGE® 5 «5:6 0/05 0's baa Fal evalelty tine atasel tepabe rons a auetaetel se lelelererete stots 8800 umhos 


*For plate and grid-No.2 volts, 175; grid-No.1 volts, -30; plate ma., 90; grid-No.2 ma., 6. 
HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


6CB5 6CB5-A 
Design-Center Design-Maximum 

Maximum Ratings: Values* Values 
DG PLATE: VOUTAGE 9%. S208 Che Scone oie Cites orel ileus eysveves oie 700 max 880 maz volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#................. 6800°mazx 6800 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE................- -1500 max -1650 max volts 
DC GripD-No.2 (SCREEN-GRID) VOLTAGE................. 200 maz 220 max volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE................ —50 max -55 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE ............ —200 maz —220 max volts 
PEAK'CATHODE | CURRENT®.| te tener Btn e cere siete Groce oats — max 850 max ma 
AVERAGE CATHODE’ CURRENTIA= oie en fon aula ees 200 mar 240 max ma 
GRID-N0.2 INPUT 33.2 Coeia ents oe ee te ee eee ae a ee 3.6 max 4 max watts 
PLATE: DISSIPATION ..:...0.2. see eee eee eee eee 23 max 26 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 2008 max 200" max volts 
BULB TEMPERATURE (At hottest point)................. 210 max 220 maz °C 


Maximum Circuit Value: 
Grid-No.1-Cireuit: Resistance sscyoce accion a ees woisieacicloiite okovetel sata earns 0.47 max megohm 


“Except as noted. 

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

° Absolute-Maximum Value. Under no circumstances should this absolute value be exceeded. 

¢ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
®= The dc component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE 
6CB6 


Miniature types used in television 

6C SB 6 A receivers as intermediate-frequency 
amplifier at frequencies up to about 45 

spc Lay’ megacycles per second and as rf am- 

: plifier in vhf television tuners. Tubes 

feature very high transconductance combined with low interelectrode capacitance 
values, and are provided with separate base pins for grid No.3 and the cathode to 
permit the use of an unbypassed cathode resistor to minimize the effects of regenera- 
tion. Type 6CB6-A has a controlled heater warm-up time for use in television re- 
ceivers employing series-connected heater strings. Outline 7B, OUTLINES SEC- 
TION. Tubes require miniature seven-contact socket and may be mounted in any 


position. For typical operation as a resistance-coupled amplifier, refer to RESIST- 
ANCE-COUPLED AMPLIFIER SECTION. 


HEATER: VOLTS (AG/DG) 55 clots aot esis tra oe oiore sole eel stele oie ee aise oie 6.3 volts 
HBATER CURRENT 32055 2.0c.dic Sete ces Beek Shelia Ree oun ocean ee 0.3 ampere 
HEATER WARM-UP TIME (Average) for 6CB6-A............. 0.0 cece eccees Mat seconds 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield* 
Grid No.1\to Plate: 5 ta..0 oon ec ee eee eee 0.025 max 0.015 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
andiinternal Shield se ei ss0. <0 weet cen Hoe ee 6.5 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shields...) nasheed eens CLO eEe 2 3 pf 


“ With external shield connected to cathode. 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 


PLATE VOLTAGE ys ia5 cidhcte 5 ois CARE hse) Ses a oe ade g aeons his eek iehia eae eed ore ee 330 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-NO.2)(SCREEN-GRID)) VOLTAGE). 445 oie Jc ele als tes store ale sleuslas ioe See curve page 70 
GRID-NO.ZISUPELY.W OLTAGE no sare Oe Coen eee 330 maz volts 
GRID-No. 1(CONTROL-GRID) VOLTAGE, Positive-bias value................... 0 max volts 
PLATS DISSIPATION 222 ae eee cee tee acs i eis e te aoe eon Pe eee 2.3 maz watts 
GRID-No.2 INPUT: 

For grid-No.2 voltagessup toll65:voltst 27.1.2) o. ee eee eee 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts....................-. See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............ ccc cece cee ceccece 200 max volts 

Heater positive with respect to cathode... ............02ccecccscctoecs 200°mazx volts 
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Characteristics: 
Plate SUpPDiyAWOltAa veer. tarraee Fl Wa a oa.cdleldeartiade Pade ea eede mNNE Rema aies 125 volts 
Gori EN ORS ero Ob talon Aral ovahalic tot cane eualaley sale sioteret asa osohetelst edie atiplohe wha Connected to cathode at socket 
Grid-NG: Zi SUDDIVAV.OLLRE OC aan) o cli ersoaee tne ooo a ae un are Oi tcc eee 125 volts 
Cathode-Bias) Resistor... s.5.. <0 0 s.0 06 4:0 «0 soi ara ovale lens Be Sc aseia Wace crete ome 56 ohms 
Plate: Resistance (Approx;)'... « seie'se ds Gertie ¢ else soe 0% : bio 0.28 megohm 
PDYANSCONGMUCCAN CEM ia orton tole Hare R re eve er aisce alate iotione lol us, LA ee eee ake 8000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa... ...... ccc cece eee -6.5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2.8 ma and cathode-bias 

TESISLOTAOLZOLONINISME Ie cil. scaninteat an iseatne caer eae asians nme ele tees -3 volts 
Plates urrentmmyeerrcccts syatiae nie aiatese sForcidan trad heed eet etecteeie te ec cie aieiavenete are ore 13 ma 
Crid=NorseCurnent wears teenie Selo ee aa che conan ele te Maal oeaete 3.7 ma 


° The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6CB6-A_ E¢=6.3 VOLTS 

GRID N#3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRIO-N22 VOLTS=125 


° $0 100 150 200 250 300 350 400 
PLATE VOLTS 


BEAM POWER TUBE 


92CM—985S4TI 


Glass octal types used as horizon- 6CD6G 
tal deflection amplifiers in high-effi- 
ciency deflection circuits of television 6CD6GA 
receivers employing either transformer Related type: 


25CD6GB 


coupling or direct coupling to the de- 

flection yoke. Type 6CD6-GA, Outline 25A, OUTLINES SECTION. Tubes re- 
quire octal socket. Type 6CD6-GA may be supplied with pins 1, 4, and 6 omitted. 
Vertical tube mounting is preferred but horizontal operation is permissible if pins 
No.2 and 7 are in vertical plane. Type 6CD6-G has a maximum peak positive- 
pulse plate-voltage rating (Absolute Maximum) of 6600 volts, a maximum plate- 
dissipation rating of 15 watts, and a maximum bulb-temperature rating (at hottest 
point) of 210°C. Type 6C D6-G is a DISCONTINUED type listed for reference only. 


HEATER VOLTAGE (AC/DC)..... SHE ONODO ED MO OSoae o ABE Ge Bia se ob Gigtnc 6.3 volts 
IBA TER CURRENT castes sccustttetns ci clo cleterd fel a nleve! okelate oelnetle eie-ore ellie tnrene olealwiayea. 2.5 amperes 
DIREcT INTERELECTRODE CAPACITANCES (Approx.): 

Grid Noallto! Plates: $8.5 ook ccleag san the-atese te rate aire Sitar are le eens oreiel Seta ene ane cole pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.... 22 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3.............-.-005 8.5 pf 
EL RANSCONDUCTANGEg.2, ois oicare sous cins orea oe Oislalate mere a) scene Heleigrecisre ea eels 7700 umhos 
PUA TEER ESISTANCH! CA PPrOoXs) ca cere clio ueieie mietaioiate systios Pere yanwlialie’ s saletebeepecaela 3.0.5 7200 ohms 
Mu-HWACTORS Grid No.2 to Grid No.1) or. bios wisi ois ayia oe scar nlebousroisiereinie|olseisssic\s +i 6 3.9 


°For plate and grid-No.2 volts, 175; grid-No.1 volts, -30; plate ma., 75; grid-No.2 ma., 5.5. 
HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


DC LEUATH, VOLTAGE) s,s. scien oie sree ere eter stall wisueteie el avevele rel elele’gis eiare ecshtale etense e 6 700 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE* (Absolute Maximum).............++ 7000® max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE ......... 000 c cc ee cece ences enneees -1500 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE...... rst EERE RH CMM aratadnoid a. 175 maz volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE ... 2.0... 0. cece ee ee cee eee eeee -200 max volts 
IPDAKS CATHODN) CURRENT shies venti eave ota as tee oon alae ate uakepebe, «itopa voile: sia oevecey 700 max ma 
AVERAGE CATHODE CURRENT i iaie  ios.e oul cte ates vvyoie oid creche Aaa aude ohisl ooh Me hele ists 200 max ma 
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PLATE. DISSIPATIONS « < c:ociae wale orecoainccerdereeceerecietemrarens a eiepegerobarey sacier-aarteseleneione 20 max watts 
Grid-NO.2)INBUR dre ole ein, aioe hae cock eee atte Sete soeyetietel dein ereieaisteniere 3 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to Ads RE a inianiohinnenacadsc conK 200 max volts 
Heater positive with respect to cathode. ........... ees reee eter ereress 200°max volts 
BuLB TEMPERATURE (At hottest point)... .. 0.6.0... 2c cece eee eee eters 225 max °C 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 

For grid-resistor-bias operation...........- 2-06.50 ese cree e ere teee 0.47 max megohm 
* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® Under no circumstances should this absolute value be exceeded. 
+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
° The de component must not exceed 100 volts. 

AVERAGE CHARACTERISTICS 


600 


TyPE 6CD6-GA 
€¢=6.3 VOLTS 
GRID-N21 VOLTS=0 


(Ip) 


PLATE MILLIAMPERES 


ie He aoe 


300 400 
PLATE VOLTS 


oan AVERAGE CHARACTERISTICS 
Tyre 6CD6-GA 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=I75 


3 


PLATE MILLIAMPERES (Ip) 
> 


° 100 ‘Seri 


a PLATE vours~ 02CM-OO1TT 


SHARP-CUTOFF PENTODE 


Miniature type used as rf and if 


S CE 5 amplifier in vhf television receivers 
employing series-connected heater 
eae strings. Outline 7B, OUTLINES SEC- 


TION. Tube requires miniature seven- 
contact socket and may be operated 
in any position. é 
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PLBATERTVOLTS CAC HDC) ie ors co os rox0i sca noaceaitsuettoy seus ies! Orey'n ‘aliallet cialis eavous elapsuenais ie 6.3 volts 
HEATER: CURRENT op aleie is: sre ie, © Bisse) HMM Po NTONCTY Soto Ts lapetant. mee leumaters.cee ast te 0.3 ampere 
HIEATERDW ARM-UPtT IME, CA-VOTAGE) oi ce cscs code yo apse ea unmapss Sse! es share se) cies) sive 16 11 seconds 
DIREcT INTERELECTRODE CAPACITANCES: 

GriGRNiOslstOrP tate yy ceca oe ogi til o- $ea sv zvs cs votes copletier Hone tyrant stton sixes fey hence) ee 0.03 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, 

GrnidiNo:3, and Internal Shield’ 2 :.ccn sin ase chs oy cls cieellchete cue «= 6.5 pf 
Plate to Cathode, Heater, Grid No.2, 
GridwNo.s; and Internal: Shield secrets choise essere elena ene sie oso 1.9 pf 
CLASS A: AMPLIFIER 

Maximum Ratings, (Design-Center Values): 
PETE VOLTAGE Serie is ate os eke etek Ave nis cdaraeatee disbaraus Pay she tetial ita diete Seco aie 300 max volts 
GRID-NO:2 (SCREEN-GRID) VOLTAGE, . 00.05: 500 ee eee eet te ee ce te eee 150 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
GRID=ENOPZIENBUT A eet clei ie Sals ie SI AeUMe nhs wie MI RN iGie aleperewdlans disuse salvo ane 0.5 max watt 
PUATERLISSIPA TION wes iste haccrs Os necdetonene ees een waatsy oath concen etapa ch eLS Suapcabe eye 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 0:4 c cence eeee 200 max volts 

Heater positive with respect to cathode. .............0. eee e eee eeee 200® max volts 
" The de component must not exceed 100 volts. 
Characteristics: 
Placeby oltagzererercia. con se ee ese ae nahin cated wae Geena ala aars iis ged atvcte wrote 125 volts 
GriGSNio 2iVoltagerr se criticise te ces Sais eae HSS ets Bri oie abs Sake 125 volts 
Grid=NowcsupplyaV Oltagen concn ctsyathcncs- cud ncloereyocieie  eyesuste oreteus) sisi chews ote -1 volt 
Grid-No.! Resistor (By passed)= . 6.005 ca ee clhia sens cas tee cecal ve a megohm 
Blatel Resistancer¢A pprox.) sero cee ciusl ete el eiate cis ote suetenel vista suds she aise ae 0.3 megohm 
PrANSCONGUCCANCE epee ie ghee eisioisie eyo tiers ateusiatoraucua ene obese el eistiel’« 9) is)e leo) Ae 7600 »mhos 
Grid-No.1 Voltage (Approx.) for plate current of 35 wa..............-.5.- —5 volts 
Plater Gurren Gyre pace espe ast gere ot ores: say elene evel cu sim -auenel a ietitenshaxereyahers areus 11 ma 
Gride NOt ai UTLeIil ste create oes nt cuerheenel ovo aeuehoy ance onchevanaoayohie(iorawansisiefelfeleusnss -cisuscelle 2.3 ma 

SHARP-CUTOFF PENTODE 
Miniature type used in television 
receivers as an intermediate-frequency 6CF6 
amplifier at frequencies up to about 45 . Related type: 


megacycles per second and as an rf 3CF6 
amplifier in vhf television tuners. Be- 

cause of its plate-current cutoff characteristic, this type is used in.gain-controlled 
stages of video if amplifiers. This type is electrically similar to miniature type 
6CB6. Outline 7B, OUTLINES SECTION. Heater volts (ac/dc), 6.3; amperes, 0.3. 


Characteristics: ; 
Plate Supply aViol€agenamncde «is recue siete ciate dal hierst felis oueielalt sala svel eral a0 Maier 125 volts 
GETING h Se er ee oe arte ardcusns OF tae geusghie Sunuchie? ob os oy Buace 1 Gee Connected to cathode at socket 
Grid=NOm SUDDIYAVOl LARC paar checte a decea tte ancient cole oes oks ertieds enn actelanel ols 125 volts 
CathodecBiastitesistor:) 5... geri) sstite: se ors ton Ciaeleene atts nbs alebce state fons) ahs spe 56 ohms 
iblatenvesistancerta pOLOX.) ic ania nye ce ie eitrels sone iene re ieusiedticietes alae oui ders ehau-t= 0.3 megohm 
Transconguctance wan nr cei cake oie shane omic a eon eRe atiiet oe ele eenuora e eicuieter stick 7800 umhos 
Grid-No 1 Voltage (Approx.) for plate current of 20 wa.............-..-.. —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2.2 ma and cathode-bias 
FEsistorniolsOOhMS donk pict enero aes ts ac ae eae tials SEL eae cat kate railege -3 volts 
A Aparna IR rR eieen CI ROM ance CRO PETE oS ORME Ee CA CMR TRG 12.5 ma 
et CRI DATES 0. EMAL OSLO 0.5 RRS ont GIS ERC Sk ae 3.7 ma 
MEDIUM-MU ‘TWIN TRIODE 
Miniature type used as combined 
vertical deflection and horizontal de- 6CG7 
flection oscillator .in. television re- Related type: 
ceivers. Also used as phase inverter, 8CG7 


sync separator and amplifier, and re- 

sistance-coupled amplifier in radio receivers. This type has a controlled heater 
warm-up time for use in receivers employing series-connected heater strings. Except 
for the common heater, each triode unit is independent of the other. Outline 8D, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For typical operation as a resistance-coupled amplifier, 
refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 


HEATER AV OLTAGHICAG DC) Abeteretate are teltel olfolieicare iets fete /eiteveneitedoreliovels) one (viele elletioile valle (ote 6.3 volts 
HIBATER CURRENT st rte nuetaretonste: sic) ores eroTiars  svlsisise revartes woke Motehenelc Meet eke Gotan trite rene 0.6 ampere 
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HEATER-WARM-UPp TIMe (Average) 1.050 0G ee a eee 11 

DIRECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 
Grid to. Plates... 03535 eek fede ole one eee ee eee 4.0 
Grid to Cathode, Heater, and Internal Shield...................-.0-- 2.3 pf 
Plate to Cathode, Heater, and Internal Shield..................--+-- 2.2 


CLASS A; AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Mazximum Values): 


PLATE. VOLTAGE cz. jideccsle eh cheeiat cul sehen eRe Cr ee 330 max volts 
GRID) VOLTAGR, Positive-bias value jot, oe. tate nee oe a ieee eee 0 max volts 
PLATE DISSIPATION: 
For'either plate 3 P25, 2 oe corse ore.ccoits cient, cacao) sustatecarn, eueleropratstaterers otsenete 4 max watts 
For both plates with both units operating..................+----0-0- 5.7 max watts 
CATHODE: CURRENT ah aeist <hr et ae a eee te eee 22 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............c0 cece eeeeees 200 maz volts 
Heater positive with respect to cathode... ......... 0.0 cece eee ences 2008 maz volts 
Characteristics: 
Plate Voltages ic: one seca sie ele eo caishs shes Wee Aaa ere 90 250 volts 
Grid: Voltage:?s) 4. sts teh roach eet er ee i ee ere 0 -8 volts 
Amplification*’Pactor:: ©. “icc: coecdtoerrr meas Lehane: 20 20 
Plate ResistancenA pproxs)'%,.- . eso oe ane tierce eo eres ee 6700 7700 ohms 
Transconductante2e ¢.:.56.5401 agthse noob ee ae 3000 2600 umhos 
Grid Voltage (Approx.) for plate current of 10 wa......... =a -18 volts 
Plate Current for grid voltage of -12.5 volts............. - 1.3 ma 
Plate Currents. geet: ivr cos o eeresos iste orev eran » S caranalecsuemans foes le 10 9 ma 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
For fixed-biasiopera tion oj, 21<«orayctexoints) okeks letoter aint ote, ReliePetnste,cucrsucten paket et ae 1.0 max megohm 
® The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 


&¢= 63 VOLTS 


PLATE MILLIAMPERES 


° 100 2 400 
PLATE VOLTS 
@2CM-6442T 
OSCILLATOR 
For operation in a 525-line, 30-frame system 
Vertieal Horizontal 
: f ‘ 1! > eflection Deflectio 

Maximum Ratings, (Design-Mazximum Values, Each Unit): ae Deane 
DC PLATENOLTAGE. 25 2/45, Eee oe 330 max 330 maz volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE................-. —440 max -660 max volts 
PEAK CATHODE CURRENT, J. )Joo eee eee eae 77 max 330 max ma 
AVERAGE CATHODE CURRENT... 0.0% 0... ccc ececcceces 22 max 22 max ma 
PLATE DISSIPATION: 

For'either plates nc moms celteke te eas cetera eter 4 max 4 max watts 

For both plates with both units operating............ 5.7 max 5.7 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode...... wi > Bet Nae 200®max 200®max volts 
Maximum Circuit Value: 
Grid-Circuit. Resistance. % sent gas avast cath coos 2.2 max 2.2 max megohms 


® The dc component must not exceed 100 volts. 
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_ MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6CG8 


Miniature types used as combined 
oscillator and mixer tubes in television 6CG8 A 
receivers utilizing an intermediate fre- Releted iype: 
quency in the order of 40 megacycles 5CG8 
per second. When used in an AM/FM 
receiver, the triode unit is used as an oscillator for both sections. In the AM section, 
the pentode unit is used as a high-gain pentode mixer; in the FM section, the 
pentode unit is used either as a pentode mixer or as a triode-connected mixer de- 
pending on signal-to-noise considerations. Type 6CG8-A has a controlled heater 
warm-up time for use in television receivers employing series-connected heater 
strings. Outline 8B, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 
0.45; warm-up time (average) for 6CG8-A, 11 seconds. Maximum ratings, char- 
acteristics, and typical operating values are the same as those of miniature type 
6X8. For curves of average characteristics, see type 6X8. The 6CG8 is a DISCON- 
TINUED type listed for reference only. 


Aeteeslcd With 
N : aterna External 
DIRS NT RRELOOTRODE CAPACITANCES ‘Shield ‘Shield? 
GTIGEC OMEN ACE ope et ctrotss Potetets © oiB ae orn eke: anel ove EMetaalat stl chara 1.5 1.5 pf 
Grid tc Cathode, Heater, and Pentode Grid No.3...... 2 2.4 pf 
Plate to Cathode, Heater, and Pentode Grid No.3..... 0.5 1 pf 
Pentode Unit: 
(CCS OR! UO a aie 4 etiam mncmel gece bo cae steer: 0.04 max 0.02 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 4.6 4.8 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3... 0.9 1.6 pf 
Pentode Grid No.1 to Triode Plate..................-5. 0.05 max 0.04 max pf 
Pentode:P1ate to: Lriode: Plates cave eve ernie os a,n10 wn wherenie 0.05 max 0.008 max pf 
3 eye eter 800 Ds acto MADODEY COCO EOD OUCH OD DAD Oo caro 6.5 6.5° pf 


° With external shield connected to cathode, except as noted. 
@ With external shield connected to plate. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
variety of applications in television 6CH8 


receivers. The pentode unit is used as 

an if amplifier, video amplifier, agc 

amplifier, or reactance tube.The triode 

unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase- 
splitter circuits. Outline 8B, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curves of average 
plate characteristics, refer to type 6AN8. The pentode-unit curve for the 6AN8 
applies for this type except that grid No.3, heater, and internal shield (pin 5) are 
connected to ground. 


HiSATER? VOUTAGE (CAG /DG) ope garet ole, oyeas) storeantaeuate ereg rater elayer cathe ee Gees Eka ees 6.3 volts 
RAMA TER CURRENT perc sreis cre iees ste orale oleh foi efor tere ogous No keuar ake ristecn G: siale are ei o.oo 0.45 ampere 
D1rREcT INTERELECTRODE CAPACITANCES: 

Triode Unit: 


Grid towPlaterta eine sir ceva tera eistetel area letele eRe oe wierecel + & 1.6 pf 

Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield..... 1.9 pf 

Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield..... 1.6 pf 
Pentode Unit: 

CridsNigalstanel ate sti screen tt cas tcclenerels Bae e/Panscn rari cueysle acs cteteycasuchere.o acs 0.025 pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 7 pf 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 2.25 pf 
FPL GAELCRTIGI COs L CNLOGE ENLACE onecte thts fo couay ero. cfellencte oselF A Soe neicene chess <auenssey hen oeabahane « 0.005 pf 
PentoderGrid' Nos to. Triode: Plate anion sc kle neces wiscatee ele sts suc a eels 0.02 pf 
Pentode.Platesoviriode: Platers erence che sel a vavacers 's aomenarnlebstel ional Saiega Srclarones 0,04 pf 


RCA Receiving Tube. Manual 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Center Values): Triode Unit Pentode Unit 
PLATE VOLTAGE Rix, Sich ae. dette PO Pas ee ee 300 max 300 max volts 
GRID-N0O.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value. ..... - 0 max volts 
GRID-NO:2' SUPPLY, VOLTAGES eee See eine eee - 300 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ............--++2-0+005 - See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value... .. 0 max 0 max volts 
PLATE. DISSIPATION... «000 4 te ee ae hee ee 2.6 max 2 max watts 
GRID-No.2 INPuT: 
For grid-No.2 voltages up to 150 volts................. - 0.5 max watt 
For grid-No 2 voltages between 150 and 300 volts....... - See curve page 70 
PEAK H&ATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max “ max » volts 
Heater positive with respect to cathode................ 200° max 0 max volts 
Characteristics: 
Plate Supply, Voltape's. -onvcasor-ste eon eel oc ee ean eee 200 200 volts 
Gridh Noid aeeniien coo Noe. Rotel Reet oe ohne, aaah eine Ce ee —Connected to ground atsocket 
Grid-No:2;SupplyaVioltagewsac neem: ceo ee tas tee ~ 150 volts 
GridiV oltagen.@ Sen ai chee ee OL Cee ee -6 - volts 
Gathode-BiassResistor.\ OR. Po eee oes wee ee en eee - 180 ohms 
Amplification: Factor-..c7p-s mcs ace alike ee eee 19 - 
Plate ‘Resistance. (A pprox.)) «ctetosiessstsas acl ered eeutae cacaaseeeie ae 5750 300000 ohms 
‘Transconductance’.hs carbs ane nee Oe Cet ee 3300 6200 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10ua........ -19 -8 volts 
PlateiCurrent....s cancie ne ce ae ene ee ey 13 9.5 ma 
Grid-No.2: Currents, a aqanan ee nics Once Once ee - 2.8 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance:* 
For fixed=bias operation's Jats meet mie ateretiers) «018 ae toene sic sie 0.5 max 0.25 max megohm 
For cathodesbias operations fe ceo a -si uo ae eer 1.0 maz 1.0 max megohm 


° The de component must not exceed 100 volts. 


“ The heater-cathode voltage should not exceed the value of the operating cathode bias because the 
voltage between the heater and cathode is also applied between the cathode and grid No.3. The net 
result is to make grid No.3 negative with respect to cathode with possible change in tube characteristics. 
* If either unit is operating at maximum rated conditions, grid No.1-circuit resistance for both units 


should not exceed the stated values. 


LOW-MU TRIODE 


Glass octal type used as a vertical-deflec- 
tion-amplifier tube in television receivers. Out- 
line 14E, OUTLINES SECTION. Tube requires °G3) 


6CK4 octal socket. Heater volts (ac /de), 6.3; amperes, 
1.25. Characteristics as class Ai amplifier: plate 


volts, 250; grid volts, -28; plate ma., 40; am- HENS 
plification factor, 6.6; plate resistance (approx.), 


(5) 


Ves 


P 


TD 


1200 ohms; transconductance, 5500 yumhos. AO OF 


Maximum ratings as vertical defiection:ampli- 


fier (for operation in a 525-line; 30-frame system): de plate volts,.550 maz; peak positive-pulse plate 
volts, 2000 max; peak negative-pulse grid volts, 250 maz; peak cathode ma., 350 max; average cathode 
ma., 100 maz; plate dissipation, 12 max watts; peak heater-cathode volts, 200 maz (the de component 


must not exceed 100 volts). This type is used principally for renewal purposes. 


POWER PENTODE 


Miniature type used in output c2Gy/ 

6CL6 stage of video amplifier of television 
receivers and as wide-band amplifier 

tubein industrial and laboratory equip- 

ment. Outline 8D, OUTLINES SEC- 


TION. Tube requires miniature nine-contact socket and may be mounted in any 


position. 
HEATER. VOLTAGE (AC/DC) anes. rca ee Genin ae eC ore Ee e 6.3 
HEATER CURRENT..... OM OU OUT IS OO deunod Mode oF ona saee an 0.65 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid No. lito: Plate jocee ae. cae nee er ee CE eae 0.12 
Grid No.1 to Cathode,-Heater, Grid No.2, Grid No.3, and Internal Shield 11 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... . 5.5 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PLATE OLTAGE Aes 8. Sea sta a role eee ate oe aR sens a Osea ae ee 300 
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volts 


Technical Data 


GrRID-No.3 (SUPPRESSOR-GRID) VOLTAGE, Positive Value.................. 0 max volts 
GRID-No.2) (SCREEN-GRID) ‘SUPPLY. VOLTAGE. . 0600/00 fcc cde ewes e cee ss 300 maz volts 
GRIDINO CRMOL TAGES «Bis andes asoesssdeus <1, 010 Shes alin doh aise vo tp saae flat aie sa. eae ay ouaWells =! ous tacs 150 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

Noga tiv expres avalue cae fale o <1. % -bavase oe alee cle eiatefpelate weate cite oieueyat eye sven -50 maz volts 

POS VECDIABLVGIUC ace c Se eee ee Mattie ate he Aer Sree ce eae 0 maz volts 
PLATED ISSIPATION is oo ooke eicicilelopntde Awieiete TU ciOe Pele Tate erate ste bene anaes a 7.5 maz watts 
GRID-NO.ZeENPU Teale ie clocxe lo Wticiore nls ern.e a sisioitless otvibidaiepe mi awieis tutes se eis 1.7 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect ta cathode................ cece cece ee eee 100 maz volts 

Heater positive with respect to cathode. ........... 0. cece e eee eens 100 maz volts 
BULB_EEMPERATURE ‘(At hottest point) oc. J. aaa ve dees cess aigeeee ee 200 max °C 
Typical Operation: 
PlateuVialtawer rae ce aise ee isle.s Note, alo slsils! oie lellnyeial sia ours faleris ln sles eta slelene alghie-s ses 250 volts 
GrideNo.s:and tnternal Shield yi. iic.0 see oles ates a ids cites en ae Connected to cathode at socket 
Grid=NiO:2aVOltawer cave ciavsrca a cscs Silas aun AEN Gis Sue kvele SIO F ACe hele wee ee eee 150 volts 
GridaNO-TEVOLtARCT are nities fae cio a aie aca wha atere oe treunie @usina hls are sree e ates - volts 
Peake MaGrid- NOs V OltALC ss aie eres pe crave nl eisve, acenetedsacdals vlerete bg ans telgia: ards 3 volts 
Zero-signalgelate: CUITENt fo ce < sche seis ore. shale bio-p Mile ayewlsi eats cic susie dus eis ere ste 30 ma 
Maximum-Signal:blate: Currents (5,7 facie (cig sale itll» eye e oie eel ss esas atneiatsis score 31 ma 
ZOLOs I PNAGTIGEN O: 2; CULTENG Fe tins usils) oases sre) suelo) oi sieysle.eis aes bs teleitaya) eo arersiyts tf ma 
Maximum-SignaliGrid-NO.2; Current 6.0 os. oie. 5 ores. 010: = ccsie!aitie) 6.608 aime seeie's sysieaue tee ma 
PlaterResistancesCA Pprox,) suds oa .eio('s15 cies ais, roo, deere oie aysinye sin te Ale colerelereve.s 0.09 megohm 
PRA USCONGUCLATI Cl Meee oot acronis fetes ove segs, ales a aligrerey ena e/edtiaus si aisiers steams 11000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10ua.................-- -14 volts 
PAR FRERISEATICONS ete eo iaicic cra aie oie -o-s oh gnals: se Cadena eta s sv ASE siete avelseietala’s 7500 ohms 
OLA EL BETNONIC EO SGOLGION o:. 05 sacs hicie, sinle (nue b oveusors oi sutois oe cieteee Wayseiee ave 8 per cent 
Maximunioignal PowersOutput oases, .cists ote vie er occ eh iate clove sia atere she cs, vie oi sore 2.8 watts 
Typical Operation in 4-Mc-Bandwidth Video Amplifier: 
Plate Supplymv OMAge were «sie 2 sie sie) v soils ielt) oleuntesaielsy=.clel = cfeeiaaseltiniensrsye » 300 volts 
GridpNosrand internal Shields ocreciss = s:sycies oie opnlete od oi spcrae) sige aieislsierels Connected to cathode at socket 
Grid=NO Ai SuUpplyay Olta ge Aotecte cfotelviclele clei ciols sisla's «ela niels wleior stm vleielsiele es «1s 01 volts 
GridsNomsBlas) VOMAZe Ne cl vetrae osc Wicdehe 5.0 holalclemie Sesesate © Se wiclele ce mietelelds « 4 volts 
Grid-No.1 Signal Voltage (Peak to Peak).............0e+esecececececees 3 volts 
Grid= NOl AT RCRISLOM ST Hr tit ice omer clnicns wie. cletelerei elle lets iia.d. idietleraie steve slelle'e a e's 24000 ohms 
(Ooi CIN Rey LL Pee te dn aiGho.o fio ORE ROIO OHOEL TOPE OO GIG Orit Or yk BOR OORT OR SOR nS Cae 0.1 megohm 
Jeti Seetittzo. 3) REE RRS Bo EOe Oe ee oo a noe eo ion ety ac 3900 ohms 
Zero-signal, Plate Current. ecto e es cle Sle elec choice Sisie) so siete’ s)r «leisiclete's ee wie 30 ma 
Zero-Signal Grid-NO:2, Cur;rent «5.0.6.6 oieieie wre ow vole wieiee eres sieie svereions:o erp iaie's!e wes 7.0 ma 
Voltage Output (Peak to Peak)... 2.2... eee ee cee ee eee eter t cece 132 volts 


Maximum Circuit Values: 

Grid-No.1 Circuit Resistance: 
For fixed-bias operation... .........cccecccccccrr esse cence srceseres 
For cathode-bias operation... ........0 sec cee sec eee cee ee ree ceescns 


ow 


SOCKET. 
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w Eg = 63 VOLTS 
o & GRID N¢3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT 


0.1 max megohm 
0.5 max megohm 


GRID- N@ 2 VOLTS=150 


300 400 
PLATE VOLTS 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF TETRODE 


Miniature types used as combined 
vhf oscillator and mixer in television 
receivers employing series-connected 
heater strings. Outline 8B,OUTLINES 
SECTION. Tubes require miniature 


92CM-7802TI 


6CL8 
6CL8A 


Related types: 
5CL8A, 19CLB8A 
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nine-contact socket and may be mounted in any position. For maximum ratings 
as class A; amplifier, see type 6U8-A. Type 6CL8 is a DISCONTINUED type 
listed for reference only. Heater volts (ac/dc), 6.3; amperes, 0.45; warm-up time 
(average), 11 seconds. 

CLASS A, AMPLIFIER 


Characteristics: Triode Unit Tetrode Unit 
Plate:SupplysVoltage. 20-102 - ae ets Gee 125 125 volts 
Grid-No.2 (Secreen-Grid) Voltage.................0.00-0 eee - 125 volts 
Grid-Noid Voltages: eee ES ee at eee -1 -1 volt 
Amplification’ Pactors:es0s te oe ee ee ee 40 = 

Plate Resistance/(Approx:) teen eee ae ean 0.005 0.2 megohm 
‘Transeonductancets 38: -o 9 se ee ee eee 8000 6500 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... -9 =-9 volts 
Plate Current ..<98 4 5 cos Ako hero oy ee ae ee ee 14 12 ma 
Grid-No:2' Current: Ah eer oe eee ee = 4 ma 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Forifixed-bias operations =~ 4s ose eee eee 0.5 max 0.25 max megohm 
For cathode-bias operation; 65.24.2558 see seo ueee ee 1 max 1 max megohm 


BEAM POWER TUBE 
Miniature type used as vertical «, 
6C M6 deflection amplifier in television re- 
ceivers and as audio power amplifier 
in radio and television receivers. Out- N¢ 
line 83D,OUTLINES SECTION. Tube _ 3 Pp 
requires miniature nine-contact socket and may be mounted in any position. For 
typical operation and maximum circuit values as class A; amplifier, refer to type 
6V6-GT. For curves of average plate characteristics, refer to type 6AQ5-A. 


HEATER ‘VOLTAGEI(AC/DC)'S. Bae eee ee ee ee 6.3 volts 
HEATER CURRENT Spe Oe Cees eee ee 0.45 ampere 
AMPLIFICATION) RACTORE ace. « sane ee ee ee 9.8 

PLATE: RESISTANCE (Approx.)*.5, 4.0). eee eee 1960 ohms 
'TRANSCONDUCTANCE :...00% soe ah one nn been ae eee 5000 umhos 


* Grid No.2 connected to plate; plate and grid-No.2 volts, 250; grid-No.1 volts, -12.5; plate and grid- 
No.2 ma., 49.5. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGB AIRY. ah, BO: So A Oe Be ee Oe ee 315 max volts 
GRID-NO:2(SCREEN-GRID) SV OLTAGE Oe tte en et ee ee 285 maz volts 
GRID-N0:2: INPUT: 3.5) os ae ee nn, ery aie 2 max watts 
PLATE DISSIPATION rps-os ¢-a56, 50855 FE HO APTI I tay st Nas 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode ..............0cc0ceecveeee 200 max volts 
Heater positive with respect to cathode...............eeeceeceeseee 200®max volts 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Triode Pentode 


Meoximum Ratings, (Design-Center Values): Connection® Connection 
DE PEATE) VOLTAGE 4.6 ade ee ee eee 315 max 315 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute Maximum)... 20004max 20004mazx volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE.................... - 285 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE. -250 max -250 max volts 
PEAK ‘CATHODE CURRENT) ¢o eee eee 120 max 120 max ma 
AVERAGE) CATHODE CURRENTS ae eee eee 40 max 40 max ma 
PLATE DISSIPATION 9). 2 9) s-ce  eee TOR ICRC OIL” 9 max 8 max watts 
Grip-Noi2 INPUTS RG 5 eee ee ene eee - 1.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 200 max 200 max volts 
Heater positive with respect to cathode................. 2008max 200®max volts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
FKoricathode-bias operations. seni ie eee ee eee 2.2 max 2.2 max megohms 


° Grid No.2 connected to plate. 

{ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

“ Under no circumstances should this absolute value be exceeded. 

® The de component must not exceed 100 volts. 
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MEDIUM-MU DUAL TRIODE 


Miniature type used as combined 


vertical deflection oscillator and vertical 6 CM 7 
deflection amplifier in television receiv- Related type: 
ers employing series-connected heater 8CM7 


strings. Unit No.1 is used as a conven- 

tional blocking oscillator in vertical deflection circuits, and unit No.2 as a vertical 
deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 


FI RATHRAVOLTAGEMAG/DC)taerriciaacle ole enon se atine artes olatels ales ah oe diate 6.3 volts 
FIFATERECURRENT OO ci ote tre eer are Coe cee en ee ee 0.6 ampere 
FIRATERSWARM-UPLIIMB (A VEPage) |i. «c.0:6 @ os leceuert ucla eee Slo nde Reus n eee ouehs 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No.2 
GridstoyPla tents ie: seie.cte ciciere ac ule choteuallelone lela referers ale 3.8 3 pf 
GriditeiCathode:and, Heater. <1. Scio suas paces ethers sacs 2 3.5 pf 
Plate to; Cathodeiand (Heater 2255 6 od.ccu meses oie sie ie.s 0.5 0.4 pf 
CLASS A; AMPLIFIER 
Characteristics: Unit No.1 Unit No.2 
Plate Voltawe Serer se so ae ee ee nica ee eens Sore eee s 200 250 volts 
GridGVioltagelrneen ttec.. cycisvere ohidce sais ste teceretetelo cw ove-aud Mets -7 -8 volts 
Amplificationol ACtOM se ac thier aie cetoe in, othalete Giclees & cual cla 21 18 
PlatecResistance, CAPProx.) s1cic.6. 6 occ sheen tts Gwldisce Me ee Sues 10500 4100 ohms 
EL FATIRCONUUCLANCE Gea otters te na ee us elec ais 2000 4400 umhos 
Grid Voltage (Approx.) for plate current of 10 wa......... -14 - volts 
RlatetGurrentrpteccttcviis, Aes: Gas ere 6 Shes ois uae assis Sones 5 20 ma 
Plate Current for grid voltage of -10 volts............... 1 - ma 
AVERAGE CHARACTERISTICS 
UNIT NaI 
Type 6CMT 
€¢=6.3 VOLTS 
UNIT N82 GROUNDED 
s 
; 
3 
a 
hs 
< 
z 
—— 
t) 100 200 300 400 500 600 700 
PLATE VOLTS eecucecit 
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
i i Unit No.1 Unit No.2 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DGEEPVUATE WOLTAGE (cc ratte Oh tocicc ce iloa via deelet oie om 550 max 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# ...............-.-. - 2200 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE.................. -220 max —220 max volts 
PRAK:CATHODE CURRENT 50). chaehececusisie ci we «ae aise serps TT max 77 max ma 
AVERAGE CATHODE CURRENT iyo icc 45 s.0 sires acs. os ose. e les 17 max 22 max ma 
IPTATEH DISSIPATION cls oie oro otue ge cievere eras cituel see leche evavercele ths 1.45 max 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 200 max 200 max volts 
Heater positive with respect to cathode............. 2004max 2004max volts 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed=bias Operation veces sconce cei olere ohejellerstsversishecate 2.2 max 1.0 max megohms 
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For cathode-bias operation ....................... 2.2 max 2.5 max megohms 
For grid-resistor-bias operation................... 2.2 maz i megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


* The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
UNIT NE2 


Type 6CM7 
Cp 263 VOLTS 
UNIT N21 GROUNDED 


PLATE MILLIAMPEREE 


t) 100 200 300 400 $00 600 700 
PLATE VOLTS 


HIGH-MU TRIODE—. 
SHARP-CUTOFF PENTODE 


Miniature type used in variety of 
6 G M 8 applications in television receivers. The 
Related type: pentode unit is used as an intermedi- 


5CM8 ate-frequency-amplifier, a video-am- 

plifier, an agc-amplifier, or as a react- 

ance tube. The triode unit is used in sweep-oscillator, sync-separator, syn.-clipper, 

and phase-splitter circuits. Outline 8B, GUTLINES SECTION. Tube requires 

miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Center Values): Triode Unit Pentode Unit 
PEATE VOLTAGE. eo og Ca ee a, at rd. Phas ee 300 max 300 max volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE................ = 300 max volts 
GRID-NO:2, VOLTAGE: . 5.3640 hte sae Os eee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value... .. 0 max 0 max volts 
PEATE: DISSIPATIONac« aes oo een nee 1 max 2 max watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 150 volts................. - 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts....... = See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200®max 200®max volts 


Characteristics: 


Plate: SupplyzVoltageied=c..c totais omen Ce ee Eee ee 250 250 volts 
Grid-No.2'Supply-V oltage:. - 2995.7 505.0. ee en Eee - 150 volts 
Grid"Voltage eek eters fee ee eee —2 - volts 
Cathode-Biag’ Resistorse ne? 32. co 5 nec see ee eee = 180 ohms 
Amplification’ Factors. Gree toe oe aon he eee ae ae 100 - 

Plate. Resistance (Approx,)iaoec. on ces cee cee eee ee 0.05 0.6 megohm 
Lransconductance eseeen hocic PA haste lot easss ann 2000 6200 u»mhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... - -8 volts 
Piate‘Current. crac. of caters aati coc rn ne ee 1.8 9.5 ma 
Grid-No:2 Carrenty oo. See alae 4 oe tee rcdci eee - 2.8 ma 
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Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
Roriixed-bias Operationied apace vn Sacvecsustare Wet lsieneretens Sine a¥e 0.25 max 0.25 max megohm 
For.cathode=bias operation... 4a 2 si stays © 6 30 esi donee ote 1 max 1 max megohm 


= The dc component must not exceed 100 volts. 


TWIN-DIODE—HIGH-MU TRIODE 


Miniature type used as combined 


horizontal phase detector and react- 6CN7 
ance tube in television receivers em- Related type: 
ploying series-connected heater strings. 8CN7 


The triode unit is used in sync-sepa- 

rator, sync-amplifier, or audio amplifier circuits. Outline 8B, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. For typical operation of triode unit as resistance-coupled amplifier, refer 
to RESISTANCE-COUPLED AMPLIFIER SECTION. For curve of average 
plate characteristics for triode unit, refer to type 6T8-A. Heater volts (ac/dc), 6.3 
(series), 3.15 (parallel); amperes, 0.3 (series), 0.6 (parallel); warm-up time (aver- 
age), 11 seconds. 

TRIODE UNIT AS CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 


PEATE NV OLTAGEVR Gt «2 2a is hace eoits vaca Sah Fe FUR TE ns AR OPO ow see ee eee 330 max volts 
GRIDIVOLTAGE) Positive-bias: values. v.60 6 accu ies ote soe eae vaca eects 0 max volts 
PEATE POISSIPA TION cetetetc ls ol. ciett et ae et ec oetatie isle, eis phelete «Peco svareie ene S Sale ets 1.1 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ............ 0c cece eee eee 200 maz volts 
Heateripositive.with respect to cathodes). conde cass oe se sees ais ci 200" max volts 


Characteristics: 


PALO RViO ER CC caceenctetataStsraleve ale iol ole lexs © cic teierocsrole eur iovere afore: e's le) ae lieve. eps 100 250 volts 
CTIA GOLUB EC PEt Rane se former ie ei eres aso Sis: a.n).6, B's ta lose eee lena: eatels-ss -1 -3 volts 
ATNDUMCALION PE ACLOP at ect arth i575 1013 eye) coe oe tds neuro Pete ah otetel a 70 70 
Biante Resistancesca DPlOXs) vere cts «ates relents iat creite loth eis eters -aleyereyaue fers 54000 58000 ohms 
ER ravisCONGUctancerr irae citaleteis ocactelare era.c olor toler oeiels iatct eke stole ieyoteuateteys 1300 1200 umhos 
Pla Lem Ucrentpe ete ee tenes orale edottter sie / tee cerest @ ticng <a: sak ou elas, o1OTens alee 0.8 1 ma 
DIODE UNITS 

Maximum Ratings, (Design-Mazximum Values): 
PEATEOURRENT(hach (Unit) 2 vag sirotisrciom wie fh creitekOicisia sien skeet ake atresia 5.5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. cece cece e ee ees 200 max volts 

Heater positive with respect to cathode. .............. cee cece ee eens 200®max volts 
® The dc component must not exceed 100 volts. 

i) 
c HALF-WAVE VACUUM RECTIFIER 
© Octal type used as damper tube 
in horizontal-deflection circuits of tele- 6CQ4 


LINESSECTION. Tuberequires octal 

socket and may be mounted in any 
position. Socket terminals 1, 2, 4, and 6 should not be used as tie points. It is espe- 
cially important that this tube, like other power-handling tubes, be adequately 
ventilated. Heater volts (ac/dc), 6.8; amperes, 1.6. 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazximum Values): 


12 OO Gy vision receivers. Outline 14F, OUT- 
(8) 
H 


PEAK SINV PERSE CLATE. CURRENT epoca ae ini cielie since ctelatstaisietereeeiaters 5500 max volts 
PRAK PLATE CURRENT ctccs ace ty crehe ah -Uisrateta riers sisiaiccein eivuade tole eteaiere ereheneus 1200 max ma 
DCEPEATHEICURREN Damctirietnscoetitesetorier ein eae AA eel a cate ot a ietene re. 190 max ma 
PA TESDISSIPATION eet ci votemte lee one tercas icine atweta aie CRAY ones tale ers eaten tenes 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 0.0 cece nee eevee 5500°max volts 
Heater positive with respect to cathode. .......2.......ce eee ee neers 300°max volts 
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Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma.................-..-++:: 25 volts 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

© The de component must not exceed 900 volts. 

° The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— : 
SHARP-CUTOFF TETRODE S) 


Miniature type used in a wide *?tRG@ 

6CQ8 variety of applications in color and 

Related type: black-and-white television receivers cz, 4 Orn 

5CQ8 employing series-connected heater 

strings. Especially useful as combined a: Gt 

vhf oscillator and mixer in tuners of television receivers utilizing an intermediate 

frequency in the order of 40 megacycles per second. The tetrode unit is used as a 

mixer, video if amplifier, or sound if amplifier tube. The triode unit is used in vhf 

oscillator, phase-splitter, syne-clipper, sync-separator, and rf amplifier circuits. 

Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. 


HEATER: VOLTAGE (AC/DC) 074.5. Sighs cd oars a. slavelo stale ins aa ee oe 6.3 volts 
HEATER CURRENT} c09 aie sedh Sea ee ae oe ee es ree 0.45 ampere 
HEATER WARM-UP Time (Average) .[3. ¢ J:..arseisc seal 0.50 notte, « <n ee 11 seconds 
Without With 
External External 

Direct INTERELECTRODE CAPACITANCES: Shield Shield® 
Triode Unit: 

Grid to Plate). 26 c0t.a aie oe ee he a ee 12s 1.8 pf 

Grid to'Cathode:and Heaters o6 eo) sn oe ee 27 Zao pf 

Plate to Cathode and Heater.,.: sepna mucous. ceelosone. 0.4 1.2 pf 
Tetrode Unit: 

Grid. No.l te. Plate. Bae). See eee aes eee 0.019 max 0.015 max pf 

Grid No.1 to Cathode, Heater, Grid No.2 and Internal 

Shield: (2386... RO8L). Ueber ek ate eae 0 5.0 pf 

Plate to Cathode, Heater, Grid No.2, and Internal Shield 2.5 3.3 pf 
Tetrode‘Plate torlriode Plate ¢m tee ee eee 0.07 max 0.01 max pf 
Heater to. Cathode (Each Unit), 255 - ons ce eee ak 3.0 3.0f pf 
® With external shield connected to cathode of unit under test. 
+ With external shield connected to ground. 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): Triode Unit Telrode Unit 
PUATE VOLTAGE a oey-75is. 3 eae ee: ee ee eee 330 max 330 max volts 
GRID-NOo.2 (SCREEN-GRID) SUPPLY VOLTAGE.............- - 330 max volts 
GRID-NO:2* VOLTAGE tea eee ne ee ee - See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value. . 0 max 0 max volts 
PLATE DISSIPATION’ s)..2. an ee be ees Coat ic Ae a os 3.1 max 3.2 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts........ eee - 0.7 max watt 

For grid-No.2 voltages between 165 and 330 volts its = See curve page 70 
GRIDUINPUT See ine he ay ee ee 0.55 max - watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode. .............. 200% max 200% max volts 
Characteristics: 
Piate-Supply Voltage 2.2% 38. ates tatho.d 6 oa ere oe ake exes 125 125 volts 
Grid-No.2 Supply Voltage................- re genet ago oat = 125 volts 
Grid=No: 1 Voltage 275 ot. ote oe eee eee = = volts 
Cathode-Bias ‘Resistoric: vo.ces ocine cen eo ee eee 56 - ohms 
Amplification*Mactoree sa acai ocd eect ee ee hcke es eieteeeeer 40 - 
Plate Resistance (Approx.) .j.3.5 sic < oje> ee user ace oe 5000 140000 ohms 
‘Transeconduictances «cies vets ot oa rua reiterates 8000 5800 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa... -7 -7 volts 
Plate Carrent 35s eens. dso wis i a ea a ee 15 12 ma 
Grid-No:2) Current yeas ne «nis hh dees oan dee ret arose aties - 4.2 ma 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed=bias, operation: 0. coh aencisiaca sent ed 0.5 max 0.25 max megohm 
Por-cathode-bias. Operation ecite.etys.-< om ci is essseleetosl eee 1.0 maz 1.0 max megohm 


“ The de component must not exceed 100 volts. 
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DIODE—REMOTE-CUTOFF 
PENTODE 
Miniature type used as combined 
detector and audio amplifier in auto- 
mobile and ac-operated radio receivers. 
The diode unit is used as an AM de- 
tector, and the pentode unit as an 


K,G3p 


6CR6 


Related type: 
12CR6 


automatic-volume-controlled audio amplifier. Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 


Heater volts (ac/dc), 6.3; amperes, 0.3. 


PENTODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PEATECOV OUTAGE Be oss) s Gita ate GR EMO «bis sedis Gee whale tae eebe a slehlte: elardtmben «ie 
GRID-NO:2.(SCREEN-GRID)) VOLTAGE. 5. cic.c.05)0. 60/0106 ,sya.¢ wsis)s sen snaie ¢felecaaia we 
LTHID- NO AIS OPELYEVOLTAGE fs fics oa tclcre cicc sie eo tun ccstecesencN ditnle wine acine, hohe 


GrRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................ 


DATED ISSIR ARLON Micttcicist cust atis. apeTea/ais sual a age ie, <ueaet<)eisie wore ish Symacusticous «span ekg 6 


GRID-No.2 INPUT: 


Hor grid-No.z voltages upto). 150! volts it cao. & Skis cists crouse hoes ete feces nis 
For grid-No.2 voltages between 150 and 300 volts..................-. 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............. 0.0 c eee cece e eee 
Heater positive with respect to cathode.............. cc cee eee eee eens 


Characteristics: 


IE TRTC MV OLGR WO mrrmerte teteielieye i sicaveue's wrens’ oxellodsyorsie: clene; Givers leyeneei suehisco-tera! foudioveue milgve: o's. ore. 
GriG= NG tZeViOlURG Cer foete clo oisicecslorsinton oie e.c wees eae eter eisie wees cieetelereieiaealale oe 
KGTIG-INOTT MVOLUARE Rte ce letccers role sraieteie ei ctetern ce. tie Wie adeiare ant bralend oaGincnte: eteusie sia ale 
PALO MR OSINEAN CE’ CA DPTOXs) <j ohe cetesblelaiaih o oltinhs.thousuniey cleloanle oieraie eked saute ushelels 
PETHNGEONAUCUARCO is cates Gas oe. cleo emete ae ere ates Cees GIR ce ois ies sles wees 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


MOMEXCO-DISSLOPCYAbiON ce. crete tein ose cle cette 6 te nes nicatem ees wee 6 «axe 
MoricatnoGe-bias OPETAationice. sie vtec sins sone. have ae eee aca eens back ie 


DIODE UNIT 
Maximum Rating, (Design-Center Value): 


IA DECOR REIN ati ater irer-o. och spous ela. S jays: va loves bysiny #is.ns, Sieh See aaine wae age wey “aig taMs Wekee 


PENTAGRID AMPLIFIER 


Miniature type used as a gated 
amplifier in television receivers. In 
such service, it may be used as a com- 
bined sync separator and sync clipper. 
Outline 7B, OUTLINES SECTION. 


300 max volts 
See curve page 70 
300 max volts 
0 max volts 
2.5 max watts 
0.3 max watt 
See curve page 70 
100 max volts 
100 max volts 
250 volts 
100 volts 
-2 volts 
0.8 megohm 
2200 umhos 
9.6 ma 
2.6 ma 
-32 volts 
0.25 max megohm 
1.0 max megohm 
1 max ma 


6CS6 


Related types: 
3CS6, 4CS6 


Tube requires miniature seven-contact socket and may be mounted in any position. 


Heater volts (ac/dc), 6.3; amperes, 0.3. 
CLASS Ai AMPLIFIER 


Characteristics: 

PLATO VOL G Ce paeter tse sba «<a ouenay suas fend alelel ence 6 ialiasene cate seh 100 
Grids-No.2-and-No.4 Voltage... ..... ccc cece cece cence 30 
CI NIG=INOFS eViOlEA FO ar tensa) dus apr.craiecal acelele absrehetecbibvd ole, oibeLssoue -1 
EATId=NiOvseV OLLRLE pins o.s,eceeees Cee Oe Ae ee tre eee eae 0 
Plate.Resistance (Approx.)) cake donee ulus cedsa clecalen 0.7 
Grid-No.3-to-Plate Transconductance 1500 
Grid-No.1-to-Plate Transconductance. . a 
late Currentet dere cis. ce Ria ele eal Gree ae a 0.8 
Grids-No.2-and-No.4 Current... 20.2.0 .0sce+esentseceens 5.5 
Grid-No.3 Voltage (Approx.) for plate current of 50 wa.... —2:2 


Grid-No.1 Voltage (Approx.) for plate current of 50 va.... ct 
GATED AMPLIFIER SERVICE 
Maximum Ratings, (Design-Center Values): 


SOLA TEV OL TAGE Seiten chee ieee a ne ae ban NE cer ee Seah Sad hee Se Sronibne os 


GRIDS-N 0.2-AND-NoO.4 INPUT: 


For grids-No.2-and-No.4 voltages up to 150 volts.................-55 
For grids-No.2-and-No.4 voltages between 150 and 300 volts........... 
WATHOUE CURRENT hpi trate cele Seer Pius ee ee eee eae eee 


100 volts 
30 volts 

0 volt 

-1 volt 

1 megohm 

= umhos 
1100 umhos 
1.0 ma 
1.3 ma 
- volts 
-2.5 volts 
300 max volts 
300 max volts 
See curve page 70 
1 max watt 

1 max watt 
See curve page 70 
14 max ma 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........0...0c2ccecseccesces 200 max volts 
Heater positive with respect to cathode. ........... cece cece eee ees 200®max volts 
Maximum Circuit Values: 


Grid-N o:k-Circuit, Resistance. qin. ooh ste tor ole ote o oe ern eee 
Grid-N\o.3-C@ircuit; Resistance tt, wy cirsger setttenste tanta eeocsustel mek tae ee ee acheter. 


"The de component must not exceed 100 volts. 


MEDIUM-MU DUAL TRIODE 


Miniature type used as combined 


6CS7 vertical deflection oscillator and verti- 
Related type: cal deflection amplifier in television re- 
8CS7 ceivers employing  series-connected. 


heater strings. Unit No.1 is used as a 
conventional blocking oscillator in vertical deflection circuits, and unit No.2 as a 
vertical deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.6; warm-up time (average), 11 seconds. 


CLASS A; AMPLIFIER 


Characteristics: Unit No. 1 Unit No. 2 
Plate Voltage marc, crc center ee ce ere NAS ean TOR oe 250 250 volts 
Grid. Voltage st ney) toc oe cntea oer aor ea ee enter -8.5 -10.5 volts 
Amplificationshactor |). 2.00 cope nm erie eos iby 15.5 
Plate-Resistance: (Approx:) ten sree eae 7700 3450 ohms 
Transconductances"|( ee eres peice corte eet renee 2200 4500 umhos 
Grid Voltage (Approx.) for plate current of 10 wa............ —24 - volts 
Grid Voltage (Approx.) for plate current of 50 wa............ = 2a volts 
Plate, Current ss 4. 2 dic ne ee eee Cee eee 10.5 19 ma 
Plate Current for grid voltage of -16 volts.................. = 3 ma 
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Unit No. 1 Unit No. 2 

Maximum Ratings, (Design-Center Values): Oscillator Amplifier 
DCUPCATEAVOLTAGH Eso ce etre ia en ae eee ee 500 max 500 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute Maximum) - 22004mazx volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE..............--0000% —400 max -250 max volts 
PRAK‘CATHODE CURRENT > oases soicieeicitor te ean eee ere 70 max 105 max ma 
AVERAGE | CATHODE CURRENT. 2 = ieee aes eee 20 max 30 max ma 
PLATE DISSIPATION: aalachiasid ace ee Pe te ee eee hers 1.25 max 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 200 max 200 max volts 

Heater positive with respect to cathode................. 200®max 200®max volts 


Maximum Circuit Values: - 

Grid-Circuit Resistanceis... scale eaves a eee ee ecto cers 2.2 max 2.2 max megohms 
t The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

“ Under no circumstances should this absolute value be exceeded. 

= The dc component must not exceed 100 volts. 


BEAM POWER TUBE 


Miniature type used in the audio 


output stage of television receivers. 

6CU5 Outline 7C, OUTLINES SECTION. 

Related types: Tube requires miniature seven-contact 

12CU5/12C5, 17CU5 socket and may be mounted in any 
position. 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT 


CLASS A; AMPLIFIER . 
Maximum Ratings, (Design-Maximum Values): 
PLATE: VOLTAGE so yisssd oie Me ved toe ak Otis ates cae Tere oe 150 max volts 
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GS RID-NOl2 (SCREEN-GRID) BV OLTAGE seriils «sc snciervisis 0 e805 os Sass are sae seat ge 130 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
PICAT EMD ISSIP ATION ster eense arate ccs einer orate Oceana totata tiara nlloolens ota w ines 7 max watts 
GRIDIN GO SIUNDU Tero styel sienics nine cin el caer elec auahensliciciels aeelstomiaies fo 1.4 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............0 0c cece eee eeee 200 max volts 

Heater positive with respect to cathode..............cc cere ence ceees 200®max volts 
BUBB ULEMPERATURBLCAL hottest POINt)! <a ler cetccs siccv: Gra seers wie acelets wmatarens vias 220 max °C 


= The de component must not exceed 100 volts. 


Typical Operation: 


PLALCRMOLCA LC Rw MRP PIII TCTE sie%e. oe ici «aca Sayoiroreres <le/er panel enahtvatere\ioyavexe els seve love ie bus isiond 120 volts 
RG TAC OseVOLER OO Mees WN ais [o, <0e ocsce oars avo aatoral onetic a tenei covers eievatele bray ors Legon yateye 110 volts 
SIGN asia N OLE Oar Wir Aton ie is sce acer est Ne Tationeis ye Pe ee areas lage ayer le cece ons -8 volts 
WCAKSA MIG TIG“INiGsl av OLCR EC inte a eae, sore cx ayseie ei. 8) 4 Siakevecb ie. rer eras ayaa re tsi ie ove lni'e i 8 volts 
ETO SIN al emia terceUrren Gare) acs iclesaisi lane! oc lech aie b eeeie inks Oe soar Cava Sd a elapunign oe 49 ma 
Maximum-signal Plate:Current 00% 215 Jo4 25,5 oie eee sles bo bale dou Beh on 50 ma 
ZeTo-SignaleGrid-NO-s, CUITENE A). odors ska ions Hawes Haile Meiceedcne dese eet 4 ma 
Maximum-signaluGrid-No:2:Currents.,. cnecdeer sas cee be cated re uces nego 8.5 ma 
PIAteMesis tance sCADDLOX,)) cjotels o csid tm Haieie  siesiaierhe arelelalele @ wees > @ ewieutre abs 10000 ohms 
PEE RISE OTICLA CURT CG MIEN Ales 5 olin in, Sisbelen, oy cb erence: ayauis. Shenirw ca’ cope nmyaPetous, Giecpusiiouctots.© cue ave 7500 umhos 
PFOA FLCAISEANCOMEE C9 icles soe cere eta cnnlcinn> Dlicicls «eistttohee eb Dh eee agree 2500 ohms 
Motaiablarmonicyistortion..<05), ver occ lolompe ticle acc: cteahebs oid Sooke Sle ¥ als Wionece Sele 10 per cent 
Miaximum-olgnal Power Outputs dapesieiaas fale ekeuetay stints eetiag alone bfstelleveleire.s os 2.3 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


Bor hxed=piasvOperacion syomiscicie ise oice cha.ctd loll sintarertis, » w vrelelaWieid oaletha 9, flay 0.1 max megohm 
Roreathode- pias Operations 2. <.0,0 osteo Ge dee eens Case tine eee batts 0.5 max megohm 
Refer to type 6BQ6GTB /6CU6 6CU6 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
variety of applications in color and 6CU8 
black-and-white television receivers 
employing series-connected heater 
strings. The pentode unit is used as an 
if amplifier, a video amplifier, an age amplifier, and a reactance tube. The triode 
unit is used in low-frequency oscillator, sync-separator, sync-clipper, and phase- 
splitter circuits. Outline 8B, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curves of plate 
characteristics for pentode unit, refer to type 6AN8. 


HRATERAVOLEAGE CAG/DC)!s, cfo.cccvs.crustets Sire suai. sede terel ab tel aiare teyerahigyere Guake, arenes br 6.3 volts 
PABA SC OURIRIN Tetirs iee cic) fGiaig of aie als ove) Nas se hye aieliel onl STGVOTS Soa) « toiec bw wiaewy ov eras 0.45 ampere 
HI BATERAWARM-UPLL IME (Average) oie cts kiss Sos chaos b sowsusne eile w crsveare vers 11 seconds 


DirEcT INTERELECTRODE CAPACITANCES: 
Triode Unit: 


Cas Le Head Sd FAP ne eet COCR oes acter ook BRO aaa ECR PR rare RCA OPIN Cen cle ae 16 pf 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield....... 1.9 pf 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield...... 1.6 pf 
Pentode Unit: 

GTIDSINNGI1EtO) PL ALG ais, tots fis te settee Sanne og. © tite ache ore iti ec kabe eee eee 0.025 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Triode Cathode, and 

Nniternal(Shield'iatrac G2 eck with ones Maite 2 Pee ees caliudet sateen aie elec 7 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Triode Cathode, and In- 

EErna le SHiel dich ah ih eu tcccccic a eee cosas tee we hecchere hte ee fisvedactcar f atacelopoysvens 2.4 pf 
PentoderGrid NOs 1. tO, LOG! PALO oa cicre ace sie oes) sdoreie,s c, 00s Chore ernie ots eys: Sysveleleie 0.03 max pf 
Pentodeshlatetorl rode, Plates. ih isis Mauseveus ic'sic phate ee sysvera oats eal! anenave) ershais 0.07 max pf 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 
IP GATE VOLTAGE. ojeiociay ie ateie POY Ae hee eiclelnes acvusvert cay: eehbuiete we 330 max 330 max volts 
GRID-NiO:2:SUPPLY: VOLTAGH c.cs fis aie tae 8h: 5 baleen pete ne Ve - 330 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE... ..........0.00 ee eeee - See curve page 70 
GRID-NoO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PATER OISSIP A TIONL (. ctaus.c cae oust act Peas ace, eet tye eth tre) sm eia cance 2.8 max 2.3 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts................. - 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts....... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode:............... 200°max 200°max volts 
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Characteristics: Triode Unit Pentode Unit 
Plate:Supply.V oltage = oo) cap ei see eee 125 125 volts 
Grid-No.2'Supply, Voltage... sack Ahaha ei pine ra eee = 125 volts 
Grid-No.1, Voltage st.toceus ca iiantene chs bee oe ee eS =i = volts 
Cathode-Bias Resistor’. 2056 5.2 eae ee eek = 56 ohms 
Avraplification(Mactorsrc ssc one eee eee 24 = 
Plate Resistance (A pprox:)) ae ce kee te oie 4100 170000 ohms 
Transconductancesit sisein: sige tare ieee See aentthn Seco ies Gore 5800 7800 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... -19 -8 volts 
Plate Currents) O00 23. Se arto tee fee ee ay ee ere 17 Pe ma 
Plate Current for grid-No.1 voltage of —3 volts and cathode- 

bias: resistor of Ofohms.\. etait ee ee ne ee eee = —1.6 ma 
Grid=No.2,Current) oo vcs. tte aeieietae for tere = 3.8 ma 


° The de component must not exceed 100 volts. 


HIGH-MU TRIODE 


Nuvistor type used as a grounded- 


6 CW 4 cathode, neutralized rf amplifier in vhf 
tuners of television and FM receivers. 

Related types: Outline 1, OUTLINES SECTION. 

2Cw4, 13CW4 Tube requires nuvistor socket and may 


be operated in any position. 


HEATER VOLTAGE (AC/DC) aviation coe eee Gee 
HEATER CURRENT ®..(55 5 an oes On oe iil ode oe BT Ie ees eee 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid.to, Platecie).t Mio hee ers ek Mie ice te eae beret eee eee 
Grid to. Cathode; Heater; andiShell? gan = eee bee eee 
Plate toiCathode, Heater, and ShellG@mn.. cade:ocanac cee oe eee 
Plate ‘to: Cathode. «.7.(5,. apis + oer ee ee ao ee Rae 


CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE! SUPPLY WV OUTAGE 3.32 6 cease eto ea ee ee eee: 300°max volts 
PLATE VOLTAGE 55.29. 2 are re ee, ee ee sn ee ee 135 max volts 
GRID VOLTAGE: 

Negative-bias value: ciness  ogtitcyochdntnn irae ahs near aes aa ee 55 max volts 

Peal: positive: value inner lca be pickets Slain Pence ee ee 0 max volts 
PEAT DISSIPATIONS ges. 2e chao ane cette tas Bina Sa eRe etic BRI cae tee eee 1.5 max watt 
CATHODE CURRENT e Oe: Sis Soersar er a eee ee i ee 15 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.....................200000- 100 maz volts 


Heater positive with respect to cathode. ...............0000 eee ueuee 100 max volts 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6CW4 
E;=6.3 VOLTS 


PLATE MILLIAMPERES 


PLATE VOLTS 


92CM-l0524TI 
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Characteristics and Typical Operation: 


Piste Supple Olan tere soe state sis, « sfeleuk Cv ony iniaenepo @ ache 110 70 volts 
SG TIGU SUPP] VaVOlCR PEGE ymin esti. semis sees) rarew'e ie ere at 0 0 volts 
KCathode-Bias Resistors 2566.2 o. <inpe tie 9 ae = & Sipuaee Se nates 130 - ohms 
REET E ECGS SEON MMR ees ashes e 50 ie:ta''e,fn ss aos 751:5s-a14 Reoya atte Pomggttsy bce. Sr aval 5 - 47000 ohms 
AM DLCALI OM NA CUO Ee age hier ee pein igo si ieueeos = Senet actvers as ar 65 68 

Pilate Resistance CApprox.)). sc 2came ccav ewes ese mest saees 6600 5440 ohms 
Biers Ti SCOTUL ULC ERT COR ie ie ecaes. ie hc aes meets ep agals, 0. 5 1a sk ned ececoke 9800 12500 umhos 
Grid Voltage (Approx.) for plate current of lO wa........... —4 - volts 
Bla teiGurrent neh Le cele ate OE Ba chtse sate cl Actes b's 7 Tez ma 


Maximum Circuit Values: 


Grid-Circuit Resistance:® 
Oordixed- bias ONeratlOmy wee es = ase le cNelatelat seauceatain va: Mere yer ateleiere) aleteva (ere 0.5 max megohm 
Ror cathode-bias operations: 22). cto eo ca ciereu senate sosvelsle misieteirie eine nes 2.2 max megohms 


° A plate supply voltage of 300 volts may be used provided that a sufficiently large resistor is used in 
the plate circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 


® For operation at metal-shell temperatures up to 135° C. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in television 
receiver applications. Pentode unit is 6CX8 
used as video amplifier; triode unit is Related type: 
used in sound intermediate-frequency 8CX8 


amplifier, sweep-oscillator, sync-sep- 

arator, sync-amplifier, and sync-clipper circuits. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. Heater volts (ac/dc), 6.3; amperes, 0.75. 


CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 
PETA TT RS RVOU TAG Basra Stereo oust n a) cbsisncnsueltine sean drisues cuenehe tows Ragsics9 ey 013 330 max 330 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE...........--+++ - 330 max volts 
fORID-NOMAVOLTAGE Ec. eck aciiabh ott de ideGuie - See curve page 70 
GRipD-N0.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 maz volts 
PATER UISSIPA TION focaccia tele suv eis Sle eia eueilsl celal e A/ehinler eters esate 2 max 5 max watts 
Grip-No.2 INPUT: 
For grid-No.2 voltages up to 165 volts................. - 1.1 maz watts 
For grid-No.2 voltages between 165 and 330 volts....... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 200 max 200 max volts 
Heater positive with respect to cathode..............-- 2008max 200"max volts 
Characteristics: 
Plate SUPDIY) V.OILAZE c-fos s lopooloyel eich esas «ls miele) sl viele i lefer<p=is. c's) 150 200 volts 
ReTIC-NOLLISUDDIVAV OILAZES soil ceeiiste rs rors alecley 14 atalino = 125 volts 
iat hOUCLBIMMICESISLOD Sttcs sts Care erie e oleate ore clare Stree 150 68 ohms 
Paplificatiom MaCtOMas cree cis sceleisiciesessore ode oa yerels sence eur awaits’ > 40 = 
Plate resistance: CA DDPIOX:) ic). crmieirepire igs aie ee chee ae oo me 8700 70000 ohms 
TASCONCGUCtAT CE Sire ieee ate ees bieiele Dieleie els ete eee erate arate 4600 10000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... -5 -8.5 volts 
AUP OTE S ah Re lich ede. 5 ne Oana, oer oer ee ac 9.2 24 ma 
i rid-Noie Current str ateirsiat ooo oo Fa Fee ee ae = 5.2 ma 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
WoTmsAXKed- Dias PCEAtION «is.2) at slellolalotious ous isksitalohelene Insane 0.5 max 0.25 max megohm 


For cathode-bias operation...........00565+-2s05e0-0 1 max 1 max megohm 
® The de component must not exceed 100 volts. 


SHARP-CUTOFF TETRODE 


Miniature type used as rf ampli- 


fier in vhf tuners of television receivers. 

Outline 7B, OUTLINES SECTION. 6CY5 
Tube requires miniature seven-contact Related types: 
socket and may be mounted in any 2CY5, 3CY5, 4CY5 
position. 
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HEATER VOLTAGE (AC/DC) 5.5 ¢ nace woe esac m cease ceselo dd ae RD ei eee 
HEATER CURRENT S..5 a6 424, cpanel cee alone eo Oe nT Rae neneeieeie et eee eens 
DirEcT INTERELECTRODE CAPACITANCES (Approx.)°: 
Grid-No-Lto' Plates oobi oe ce Cee See SE eta atrerenetate 
Grid-No.1 to Cathode, Heater, Grid No.2, and Internal Shield......... 
Plate to Cathode, Heater, Grid No.2, and Internal Shield.........-..-- 


° With external shield connected to cathode. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE: VOETAGRS 18 i Ses ee ee, 2 cts eee eras eee otto cra iteter otis seen 
GRID-NO-2)(SCREEN-GRID) SUPPLY VOLTAGE = 22. 0. soo 20 oes ile oa spelen 
GRID-NO:Z!VOLTAGR aries et i roe ee eae eign Bara ra a a re eee 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value............--..+. 
CATHODE CURRENT 2 2)o5 co, cele nrc ins sees Seen senate eal leew eet erate 
Grib-No.2 INPuT: 

For grid-No.2 voltages up t0.90: Voltsis oo enc oaks cin «ecole ole eualel ele leini spel ela 

For grid-No.2 voltages between 90 and 180 volts...........-.--++-+04- 
PLATE DISSIPATION (5. saclaa net eee poe 
PEAK HBEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ..........00seeseeeceeeaes 

Heater positive with respect to cathode. ..-. 22 .....5...0seecece neces 


Characteristics: 


Plate Voltagenys is wc. oc. Sp acai ote te ae eee 
Grid-No.2\Woltage’. ..:.<.. < SEN e ea cke a share aes feliete eae ale odin tate tet a xereyeiaoleieve 
Grid-No. FAV oléagey ./2 «sc shodauser cackusre deities ciseiereieds usicne “nena tone 
Plate Resistance'(A pprox in. srpomitias ie eke hic eae Oise Ce einl = ects oe vise ste te oseebete 
Transcond ctance os: ais.ci5's)stebe ha eucue Ser tore aye acs etornieae eye tie) otal cane okey ont charade res 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance...... 


PLATE (I,) OR GRID-NE 2 (Ica) MILLIAMPERES 


eis eee ee ee 


0 40 80 120 160 200 
PLATE VOLTS 


DUAL TRIODE 


Miniature type used as combined 
vertical oscillator and vertical de- 
flection amplifier in television receiv- 
ers. Unit No.1 is a high-mu triode 
unit used as a blocking oscillator in 


6CY7 


Related type: 
11CY7 


type 6CYS 
E¢= 6.3 VOLTS 
GRID-N& 2 VOLTS £80 


a ae Ben 
Se 


6.3 volts 
0.2 ampere 
0.03 pf 
4.5 pf 
3 pf 
180 max volts 
180 max volts 
See curve page 70 
0 max volts 
20 max ma 
0.5 max watt 


See curve page 70 


2 max watts 
100 max volts 
100 max volts 
125 volts 

80 volts 
-1 volt 
0.1 megohm 
8000 umhos 
10 ma 
1.5 ma 
-6 volts 


0.5 max megohm 


vertical deflection circuits, and unit No.2 is a low-mu triode unit used as a vertical 
deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. Heater volts (ac/de), 


6.3; amperes, 0.75. 
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CLASS A, AMPLIFIER 


Characteristics: Unit No.1 Unit No.2 

Plate Supply Voltage. . 1.0... .. eee eee eee ee te ene 250 150 volts 
(CHTAVOUETAS 6 boo odo deawego Case paowom ooo Ieb cop oooocetc -3 - volts 
Gathode-Bias Resistors = 1.8. 2c 5 = cre cee ware ie she os cielmiei ol clegeiels © - 620 ohms 
Amplification Factor. .......... 0. ees eee cee cee s eee e ce 68 5 

Plate Resistance (Approx.). 2.1... e eee eee tet eet ee 52000 920 ohms 
ER AVSCOMGUCTAIICES siet oiehe) se wei: «) +i/ai 4] Petal votive = shel sitet miisel ot et wl=\i> 1300 5400 pumhos 
Grid Voltage (Approx.) for plate current of 10 wa........... -5.5 = volts 
Grid Voltage (Approx.) for plate current of 200 wa.......... = —40 volts 
Later Uren Geen ie nig toys cia nee Ss eaicntcte te eke elianoto ea Jove: sui /oke uoevrestal/izancs 1.2 30 ma 
Plate Current for grid voltage of -30 volts................-- 3.5 ma 


VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 


Unit No.1 Unit No.2 


Maximum Ratings, (Design-Maximum Values): Oscillator Asaplifier 


1OGe PLATE, V.OLTAGH =). o's sclera ate cieneiertereters = ores ole lellalie toi ool 350 wax 350 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#.......--- 0. eee eee = 1800 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ......-.-+-+--++055 —400 max —250 max volts 
PERAK CATHODE CURRENT. .. 2.2.0... 0 eset e etree teen nes - 120 max ma 
AVERAGE CATHODE CURRENT... ...-5 00-00 eee e eee eer eeees - 85 max ma 
PUA TE) DISSE A TRON i cicie tiie on tens is aesteveirete tolaure'foics ) eishiellolw) fie leilnl ote roils» 1 max 5.5 max watts 
PEAK HEATER-CATHODE. VOLTAGE: 

Heater negative with respect to cathode..............-. 200 max 200 max volts 

Heater positive with respect to cathode..............-. 200®max 200"®max volts 


Maximum Circuit Values: 
Grid-Circuit Resistance. ........ 202s e cece e etree ene rees 2.2 max 2.2tmax megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

® The de component must not exceed 100 volts. 

+ For cathode-bias operation. 


BEAM POWER TUBE 


Miniature type used as a vertical 


deflection amplifier in high-efficiency 6CZ5 
deflection circuits of television receiv- Related type: 
ers utilizing picture tubes having diag- 5CZ5 


onal deflection angles of 110 degrees 

and operating at ultor voltages up to 18 kilovolts. Also used in the audio output 
stage of television and radio receivers. This type has a controlled heater warm-up 
time for use in receivers employing series-connected heater strings. Outline 8K, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 


HIBATER VOLTAGE (AC/DC). . 00 cece cece ccc cece steer ses se ns eeeaenees 6.3 volts 
FUGA TER CURRENT ie sinin score tele clete wie © oisuelishe chevsda)a) oNeLagsyelloycne oellels eis (su6,'0) ssl el ere 0.45 ampere 
HEATER WARM-UP TIME (Average) ........ 0c e cece tenet ence eens 11 seconds 
DiIREcT INTERELECTRODE CAPACITANCES: 

Grid NOs to Plate ds sinc con elec © oe icte «0 ol olrepaiie) oe (eilebets ener inllal/Metailenellonelelinisl« 0.4 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 9 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3.......--..-++++- 6 pf 
PLATE RESISTANCE (Approx.)*....... eee c eee ete ee tenet et tener e eens 0.073 megohm 
TP RANSCONDUC TANCE Ss iajeve sy =o cnstelie cy er tire: ei @usl« sl0e/' el icigedol (elie oh urepioinne) )lepahahiniiei9) *sii® 4800 umhos 


*Plate and grid-No.2 volts; 250; grid-No.1 volts, -14; plate ma., 46; grid-No.2 ma., 4.6. 


VERTICAL. DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values) : 


DCE TA TE VOU TA GB lasairar ss: «verey aware wtevote = v¥a1 (ole ol whe scrter'a all onlolielielelleiin oie) ef oliaifogetia tol/sus)izi) ells 350 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#......... 0 0c ee eee eee tee eeees 2200 maz volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ...-. sees eee eter etter e eee eeeee 315 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE. ........+++- -275 maz volts 
PAK GATHODHKOURRENT,. «cic ciciele cia susiiste 1 elcishe olf co) ol elisisls > il slohellafetsieniiaie 155 max ma 
IAVERAGH CATHODE CURRENT... 0os0cs02.02 06 cee cceraccns coewanmerinne« 45 max oma 
PT ATR MDISSTIPATION(c s sivie © o.cienSrate aie: fies oye eel cikeyls te inte) o/c lave yeh ellokehe, ©) aioesa\re\ln lots selleirei 10 max watts 
RTD NOLS UNE UT ic ssice ete obs cere reueisusie eve (eye lelleasessiiel sl ehenelTs)'stlsiisyeite:cekevellelieiisie\iey}ie)\61.9\.° 2.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........0- severe ererereres 200 max volts 

Heater positive with respect to cathode. ... 1.1.1... sees eee cree eseee 2004mazx volts 
BuLB TEMPERATURE (At hottest point)......... 20. eee e reece eee eee eees 250 max °C 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias'operation 99st 5 A oane nok ejate st ancaetee ae ee #e 0.5 max megohm 
For, cathode-bias operation teen c en oe oe eee 1 1.0 max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
“ The de component must not exceed 100 volts. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio re- 

ceiversemploying avec. Outline 24A, OUTLINES 

6D6 SECTION. Tube requires six-contact socket. 
Except for interelectrode capacitances, this type 

is identical electrically with type 6U7-G. Refer 

to type 6SK7 for application information. 

Heater volts (ac/dc), 6.3; amperes, 0.8. This 

type is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass type used as detector or amplifier in 
6D7 radio receivers. Outline 24A, OUTLINES SEC- 
: TION. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For electrical characteristics, refer to type 6J7. 
Type 6D7 is a DISCONTINUED type listed 
for reference only. 


PENTAGRID CONVERTER 


Glass octal type used in superheterodyne 

circuits. Outline 23, OUTLINES SECTION. 

6D8G Tube requires octal socket. Heater volts (ac/de), 
6.3; amperes, 0.15. Except for interelectrode 

capacitances and heater rating, the 6D8-G is 

similar electrically to type 6A8-G. Type 6D8-G 

is a DISCONTINUED type listed for reference 


only. Pp 
(5) 
HALF-WAVE VACUUM RECTIFIER f 
6D A 4 Glass octal type used as damper SQ) 
tube in horizontal-deflection circuits 
Related type: of television receivers. Outline 14C, nO I 2, 
17D4 OUTLINES SECTION. Tube re- ay (8) 
quires octal socket and may bemounted as * 


in any position. May be supplied with pin No.1 omitted. Socket terminals 1, 2, 4, 
and 6 should not be used as tie points. It is important that this tube, like other 
power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 6.8; am- 
peres, 1.2. 

DAMPER SERVICE 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PEAK INVERSE'PLATS CURRENT®.5.u)h Meee ee ee eee 4400 max volts 
PEAK PLATE CURRENT 


aiallanero) « svohisy & seewaya) oieh svaroher als e%e ater e at atm oe moo tee ee 900 max ma 
DC PLATE CURRENT, seyamaye yee ores os TE Hee ne See ee i 155 max ma 
PLATS DISSIPATION. 0x s208 5 ot itt ane Cees See eee cod oe 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............................ 4400" max volts 
Heater positive with respect to cathode............................ 3004mazx volts 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


“The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Miniature type used as vertical- 
6DB5 deflection-amplifier tube in television 


receivers. Outline 8D, OUTLINES 
SECTION, except all vertical dimen- 
sions of this type are 1/8 inch greater. 
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Tube requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 6.3; amperes, 1.2. Except for heater ratings, this type is iden- 
tical with miniature type 12DB5. 


SHARP-CUTOFF PENTODE 
H@) (8)c2 Miniature type used in the gain- 
eS controlled pictureif stages of color tele- 6D C6 


PONICAN ,, vision receivers. It is also used as a 
(1) 'S radio-frequency amplifier in the tuners 
Cj of such receivers. Outline 7B, OUT- 
LINES SECTION. Tube requires seven-contact miniature socket and may be 
mounted in any position. 


ILEATERSVOELTAGE (AC/DC) nce ceca omen occ teehee ee on debe dos 6.3 volts 
EI BATER CURRENTS seesentys | occu WENNER T tuity ety cp eeone Mla ie i dim 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
GSrIGUNOsaCOREARtG Merce TaN errs Sector Cae ae ete mee ns he eke 0.02 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No. 3, and Internal Shield.. 2 pf 
CLASS A,;AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
EAA EEN OU EA GEE WIE ol aay pietie yas G s/o. sore lovers cous leds cidinus le) wlfre lle fs Gis ees re bude Gwe 300 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
RIDE NO ESOPEUNEN OL TAGE cos lo. on 5 favclsis ols Selo sete ollie ce Fic lesetoane eee 300 maz volts 
GRID-NO:Zi(SCREEN-GRID)| VOLTAGE. aos 6.32/c).'s 6s bodes ese beavccdecenoeeh See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................ 0 max volts 
EEA THUL ISSIPATION Se bas ety deciets LL ett lacie ees Meee ebb aiee bbe len 2 max watts 
GRID-No.2 INPUT: 
Korprid-Ne.2 voltages up to,.150 voltss;) os ce.ck dacavise ces cee cece 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts.................0. See curve page 70 
PEAK HEATER-CATHODE VOLTAGB: 
Heater negative with respect to cathode............ 2.00 eeeceee cues 200 max volts 
Heater positive with respect to cathode. ........... ccc cece cecececes 200°max volts 
Characteristics: 
PIRLE LOUD DI VEN OLURRE tae eis iairiniots ea dixie wine ateuesders selnaeioe ovie-¥ mo wniele «events 200 volts 
MAC aN oe om eter ook tyatiss ufovssodalecs oe foyihe,e) atures. sis’ s ve.eene ore Bier scgy.are ..Connected to cathode at socket 
TIC“ NOLES Ue OLLALE! satel weit: otera cay sveisieialoxsissaveleia, o heretertcne G overee taatnais 150 volts 
Wa LNOGe-sIAGgLt CRISLOP seek, cifahucre, sates soley os atens oldu eebsteuenciexebeurueten” crores serlciara 180 ohms 
PISCE CAISLANCE, (A DPLOX.):c « cccsersisiere ere cise te erttere eicinre ote alse aie bios eres Balers, 6 0.5 megohm 
BE rANSCOMMUCLANCE stirs cc (a te paces ore OMe alin. we Gite Rule wo tvoneicle Midesiete el nerdawchedas 5500 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 50 umhos............ -12.5 volts 
PIAGER ULL ENG een e nie tc ce eiciol ec bic le osc Se ee en ee chic cnt tee 9 ma 
GEIG=IN O; SUC MELON srocsseye cis yayavereyororel sl eisttie ) sels tle relevere Wale or ere, ie wedyare bel ohh vace 3 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Horhxeud=bias operation Meet iat sig chert ele nus she itil, ae cle eadcta ge altho ars Riese 0.25 max megohm 
Morsealbode-plasvOperavion 30.5 vis jsvens oxe.cro snectieieys io niet fein Hialeveyeho anette ilehe suche 1.0 max megohm 


° The de component must not exceed 100 volts. 
AVERAGE PLATE CHARACTERISTICS 
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’ TWIN DIODE— 
SEMIREMOTE-CUTOFF -PENTODE * 
Miniature type used as rf- and_ 's@) 
6DC8 if-amplifier tubes in radio and tele- 


vision receivers. Outline 8D, OUT- a5 

LINESSECTION. Tuberequiresnine- 

contact socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; amperes, 0.3. 


PENTODE UNIT AS CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values) : 


PLATE! SUPPLY VOLTAGE oie sees cerned ences ete) eRe ain eee ee eee 550 max volts 
PLATE VOLTAGE 3:52.55 odin ciortee eee Cle ne eee taboo ae tate aren Tee 300 max volts 
GRID-NO.2 VOLTAGE: 

‘With plate:current greater than 8imae....2 4.0 eee eee 125 max volts 

With:plate'current lessithan’ 4 nase oe eee ee eee ee .800 max volts 
CATHODE, CURRENT. cnt bivariate ic ha rie GE ek a ee 16.5 max ma 
GRID-NO.2. INPUT. S522 435 <u cee Nees oretie aiatetor atte a etotaiorecl: let Sloe eee tere ieee 0.45 maz watts 
PLATE: DISSIPATION? = insintc debe Pee hn eee es Cee 2.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...................-2220005 100 max volts 

Heater positive with respect to cathode...................0 00.000 0e 100 max volts 
Characteristics: 
Plate. Voltage. sccm cb wec ee we ee ete Ale eee a ee 200 250 volts 
Gort” N10. Bie oreparag aval reserercne etehi Ortho onset © euaptea et act ae on eee Connected to cathode at socket 
Grid=-No.2) Voltages s5siab cachce ee rere 100 100 volts 
Grid-No.1: Voltage:..5) |: -6 oasis ee ee ee ees cee -1.5 -2 volts 
Mu-Factor, Grid*No.2 to Grid No.1l...................005. 20 20 
Plate, Resistance: (Approx.) i oo: soccer ee citi Mee ence 0.6 if megohm 
Transconductances 3 sca... eo eo a Et oc oe 4500 3800 »mhos 
Plate Current 55 payee jcic cote rem etre eon et ee ent 11 9 ma 
Grid-No.2 Current (.5.0...2< Pree et Eo ce eee 3.3 eel ma 
Transconductance, at grid-No.1 voltage of -20 volts......... 120 200 umhos 


Maximum Circuit Values: 
Grid-No.1-Circuit: Resistance 24.6 4in5 a6 se a ae a ee ee ee eee 3 max megohms 


DIODE UNITS (Each Unit) 
Maximum Ratings, (Design-Center Values): 


PRAK INVERSE:PLATE VOLTAGE 7 anaes  eemras Manes oon tee eos 200 max volts 
PEAK ‘PEATE. CURRENT jcc) cucetbonn ace ot aoa rice: Loker ere eon eter 5 max ma 
AVERAGE! PLATE CURRENT ).5% ne.chsbelecs cnretet am: era eka A re aes ee ee 0.8 max ma 
r-) 
HALF-WAVE VACUUM RECTIFIER . (S) 
Glass octal type used as damper © 
6DE4 tube in horizontal-deflection circuits 
Related types: of television receivers. Outline 14F, @ Qe B) 
17DE4,'22DE4 OUTLINES SECTION. Tube re- (e) 
quires octal socket and may be oper- H 


ated in any position. Socket terminals 1, 2, 4, and 6 should not be used as tie points. 
It is important that this tube, like other power-handling tubes, be adequately 
ventilated. 


PIEATER VOLTAGE (AC/DC) Fees oe ee aii a nee ae ni ene eae 6.3 volts 
HEATER CURRENT $650): 3 obit Aone Gis Sistas Bee DES, Pale ade I ae ge eee 1.6 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Plate to Cathode and Heater............. ded eS aes tate he ory ee Selslaponsh oxtelees 8.5 pf 
Cathodeto; Plate. and:Heater 2. rt srca soci mica xcleh niin oe ee nee 11.5 pf 
Heater 'to'Cathodet), c(h s.kcts, son so cisied age oc streams fate a oe nate eee 4 pf 
DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazimum Values): 
PEAK INVERSE PEATE) VODTAGE Fa ccuek aceon eaetgte- cise eerie ee ee 5500 max volts 
PEAK PLATE CURRENT 3. ck. ood Doce c a Hee eee Ae Soke ae ioe eee 1100 max ma 
DG -PLATE:GURRENT «2415 Sai eee tere 180 max ma 
PLATE DISSIPATION ware cc ose Ba CP a Menai a a here eae ees 6.5 max watts 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode................. 20 e eee eeeee 5500®max volts 
Heater positive with respect to cathode. .......... 0... eee e eee tees 300°max volts 
Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma...............0.22-0000e 34 volts 


#the duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-lino, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

® The de component must not exceed 900 volts. 

© The de component must not exceed 100 volts. 


H P 
(4)__(5) SHARP-CUTOFF PENTODE 
H(3) (6)c2 Miniature type used in the gain- 
i 4 controlled picture if stages of television 6DE6 
OntGZaN (7). receivers utilizing an intermediate fre- Related type: 
K G3 A 
OF iS quency in the order of 40 megacycles 4DE6 
e per second. Also used as an rf amplifier 


! 
in vhf television tuners. This tube features very high transconductance combined 
with low interelectrode capacitance values, and is provided with separate base pins 
for grid No.3 and cathode to permit the use of an unbypassed cathode resistor to 
minimize the effects of regeneration. Outline 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 


FIMATEREMOLTAGMICAC/ DC) srecciaeciaionic socleie ce thevele sieleleiiercieceuats’ «i aVareisie  alei gue asieye 6.3 volts 
FU ROATERIR ACS UR IREONU Teste cinortte oereres ovetic eis¥eiereraveNar scam ciate nieie eile aie "eneie wle-w ie 6 (sieyeie/ 0.3 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield* 
GraMNOseCOPPLAtG nz ccruatins Doe wus thtoms tye oes ce nate ote 0.025 max 0.015 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
ANG Merial SHELA Sic wiclels aie sp eyersue ic aleteis sterols bur eee sels 6.5 6.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ental ela pele sve cies eteaes alas ales ene eet yavem nes eusce 2 3 pf 


“ With external shield connected to cathode. 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PTA TRMMOLDAGE trees tees aio. cick fe ovarcielece o eltie ia wine w.cleisfopuattiel ne aiaieleis.eug a eis) es 330 maz volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value..........-....--- 0 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. ......0. 0500 cccscccarcccces 330 max volts 
CRT De NOL CEO TAGE eee oh tte aie eee cine a Sore Riera custeltartis lalene d's a6 See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value .......-........ 0 maz volts 
PUATR MISSTEP ATION oe erste arate) setae chaveite saad actelases esos Pighe arain ese) sv suala\a)ere 2.3 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts... ...........--s cesses ee eeee 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts..........-......+.. See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............-- see eee eee eeee 200 max volts 

Heater positive with respect to cathode..........-..--- eee eeeeeeeee 200emax volts 
Characteristics: 
Plate Supply Voltage... 2. ......-ceeser cree eee e eee e ee er ecco ce ensens 125 volts 
Tid INS ae ete ab ce cisconalebniciens Sie a icle alee g se eee Connected to cathode at socket 


AVERAGE PLATE CHARACTERISTICS 


Type 6DE6 

E¢=6.3 VOLTS 

GRID N° 3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID-N& 2 VOLTS =!25 


read 
aba 


PLATE MILLIAMPERES 
N 
° 


3° 
/ I alae 


92CM-85768TI 
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Grid-No.2 Supply Voltages... os asd co. aeiaeeeee oie eee 125 volts 
Cathode-Bias Resistor....... 0's v6) a, 6 ave OFonanat oicbotsatal ete: Stel ets Matec apt Teme ek eee 56 ohms 
Plate Resistance:(A pprox:) deg trerwecte arcuate Bhat once Eee Tee 0.25 megohm 
Transconductance xi... 6 oe ae re ee eee eee 8000 umhos 
Transconductance for grid-No.1 volts of —5.5 and cathode resistor of 0 ohms 700 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa................00- -9 volts 
Plate: Current -Qasssin2id AEG Reena Se OO Ae BONE ee eis SE Eee 15.5 ma 
Grid-No?2'\ Current cx... ete et ee eee pene Ee eee 4.2 ma 


® The dec component must no: exceed 100 volts. 


DUAL TRIODE 


6DE7 vertical oscillator and _ vertical-de- 
Related types: flection amplifier in television receiv- 
10DE7, 13DE7 ers. Unit No.1 is a medium-mu triode 
unit used as a blocking oscillator in 
vertical-deflection circuits, and unit No.2 is a low-mu triode unit used as a vertical- 
deflection amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curve of average 
plate characteristics, Unit No.2, refer to type 6DR7. 


HEATER: VOLTAGE! (AG/DC)\jaqenine ance eee: oe eee te eee 6.3 volts 
FIBATER CURRENT a acniey 3s sitar tes ate erecta crac ee 0.9 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No.2 
Grid‘ to Plate tacaon cen ee te ee ee eee 4 8.5 pf 
Gridto' Cathode and) Heater en eee nnn 2.2 5.5 pf 
Plate:toiCathode’and Heaters ona 4 > sae ee ne 52 1 pf 
CLASS A, AMPLIFIER 
Characteristics: Uni: No.1 Unit No.2 
Plate: Voltagentaeen./) alu ate ake erence eek Cee ne ee 250 150 volts 
GridY Voltages ts trate sae oie ere aoe ene eine -11 -17.5 volts 
Amplification’ Nactors... 4.0 eee cae ee eee 17.5 6 
Plater Resistance (Approx. eee ee eee 8750 925 ohms 
‘Dransconductances:, 2x 5)20ia cee Lee eee 2000 6500 umhos 
Plate Currents icon Aa re ee i te 5.5 35 ma 
Plate Current for grid voltage of -24 volts................. = 10 ma 
Grid Voltage (Approx.) for plate current of 10 wa........... -20 - volts 
Grid Voltage (Approx.) for plate current of 50 wa........... = —44 volts 
AVERAGE PLATE CHARACTERISTICS 
25 UNIT NI 
TYPE 6DE7 
Eg=6.3 VOLTS 
20 
” 
Fd 
Wis 
3 
< 
a 
2 
= 
w 
Palo 
a 
5 
° 100 200 300 400 
PLATE VOLTS 
92CM-9988T 
VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): tihee Ania 
DCsPLATH VOLTAGE 2c aehgetaee Or coin oer ieee eae 330 max 275 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#..............--.-. = 1500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGB......:........00ee0- -400 max ~—250 max volts 
PEAK CATHODE: CURRENToinn ac ne cc ne ae 77 max 175 max ma 
AVERAGE CATHODE, CURRENT oan odes Gaon ecm ticn oe han eic 22 max 50 max ma 
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PUA THUDISSTPATIONS aan netics sc: 8\ secs oeusis ttpeherants: tied allche [oe «: eforet cena 1.5 max T max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200"®mazx 200"max volts 


Maximum Circuit Values: 


Grid-Circuit Resistance: : 
For grid-resistor bias or cathode-bias operation.............. 2.2 max 2.2 max megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
= The de component must not exceed 100 volts. 


fa) GS" BEAM POWER TUBE 
Paf5 Glass octal type used as output 
@ tube in audio-amplifier applications. 
| >) Outline 14C, OUTLINES SECTION. 6DG6GT 
H et 4 Tube requires octal socket and may 
a S) be mounted in any position. This type 


G3 may be supplied with pin 1 omitted. 
IBA THRAVOE TAG WAC / DC) ai. cishterenycrn oye te etennetetiats 8 aren ol eirettvtiags Ce te Mene fencer sata Siexiels 6.3 volts 
EDA TRIAS CORR EXD rere pe tins xeriolekere Cocogs ey hacaiatn a? ofarsolonshapel hrabau es ante) euseat'one male epabsraitas Laz amperes 
DiREcT INTERELECTRODE CAPACITANCES (Approx.): 
GrIdUNOnlevare lave croc. stcrctacie ier toes aie orcs acu ohet ebauene staledateha sey saiere Lees sy« 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 15 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................-- 10 pf 
CLASS A, AUDIO-FREQUENCY POWER AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PATER OUTAGH eamiateietatr leis seksi sic ore cithe Mereleie sel sinigue els craiesiie. s'6.ce suerele: 6 dhe 200 maz volts 
GRID-NOiZ (SCREDN-GRID) VOLTAGE: 2 saci ccc es aterm e cs egemecas 125 max volts 
PLATE. DISSIPATION caer iene ctor stanatane tat ctarelara & aisus, so, 2 gi ehenelore Sleres a eterrei ny atone erenarte ete 10 max watts 
GRID= NOTA UNE ET yey tenere ei aiavere crete. a: cunlareholeaietelesys.aidistsiers cfale cle verpeeests cher suetrevorens 1.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. cece eee rene nes 200 max volts 
Heater positive with respect to cathode. ..........-. 2c eee eee eeeee 2004max volts 
Typical Operation: 
FAACCHSUP DIS OV OUTAGE clo ciel e cekace are ets eis stares lever sffol one) ol efene 110 200 volts 
Grid=NGO sZt UpPLVaV OLUA GE! a. io0 lefele os 4 eps ols lelans sisiefsustel sous 110 125 volts 
Grid-No.1 (Control-Grid) Supply Voltage............... —7.5 = volts 
PeaksAheGrid=NO-1 eV OlLAGC here cc cst s cic neler ie sichsile’s, 0 6tse (Peas 8.5 volts 
Cathode-Bias Resistor........... as - 180 ohms 
Zero-Signal Plate Current..............- Parbrontnin 49 46 ma 
Maximum-Signal Plate Current 50 47 ma 
Zero-Signal, Grid-No.2, Current...¢ coon acne esse ce ee ee 4 2.2 ma 
Maximum-Signal Grid-No.2 Current.......... ....+++ “ae 10 8.5 ma 
PlatepResistancerCApprox:)!s .ccreierenevce o 6 1<) cre¥otts fore oie ye ee + ear 13000 28000 ohms 
EL FANSCONGUCEARN COR aan. Rearald shone sists fala slaveve aircia¥ehoticke| sd cleneteisire 8000 8000 umhos 
Load gResistance sys cies tones nie ¢ sates cl sretrtepssisielopsicieieore ekoepere 2000 4000 ohms 
otalwelarmoniceOIstOrulony. crsie oiciete lates leis lcifekere ro [atoveleueuessseeye 10 10 per cent 
Maximum-Signal Power Output............ 00 eee eee ees 2.1 3.8 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Mor hxeg-DissiODeCraciOn eee. teens crit on cielaie = ee lolsnepepa ate 616) o) ola lole eave oh totale 0.1 max megohm 
For cathode-biasfoperations wei <c os te eee shee ole) ni tiere ssareletehetal ove ee, vei 0.5 max megohm 
“ The de component must not exceed 100 volts. 
SHARP-CUTOFF PENTODE 
Miniature type used as interme- 
diate-frequency amplifier tube in tele- 6DK6 
vision receivers. This tube features Related types: 
high transconductance at low plate and 3DK6, 12DK6 


grid-No.2 voltages, combined with low 
interelectrode capacitances. Outline 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket and may be mounted in any position. 


HEA TERAV.OLTAGE (AG /DC) sroamrsvenersietatie a ial lee atic leper venspeteletoiefvkgrace letele ts ave 6.3 volts 
V8 ROV.G D015 OO 129 2 Renn a ee rts an PREPS Pin sircc GG EI On Oto oe ORTON CRM ee 0.3 ampere 
D1REcCT INTERELECTRODE CAPACITANCES: 
GridUNio-AlStotPlatet:. aietetrateree ote ctste Ric tecouete aerate uci toMpte tere raieeatel iors 0.025 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Linternalesniel deren eee rites tdecee areleea sie eonntoiatenetaswera one metie tenons 6.3 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
ternal Shielqoo oie. evs.512;0 OA SABI DOO OS SOOO Oe RDA OD 1.9 pf 
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE: VOLTAGE Naja. .2 Goose Be earetos oe ee OO AOE EOE 330 maz volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. ............000ceeeccuceees 330 max volts 
GRID-NO-Z VOLTAGEs.25.8 5 nb2haa peat oe eee ee Cae ene DR ORE Eee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
PLATE: DISSIPATION: 5) 21S SORE Lek aee Oe tale Seeks aeebons Ge ee Se ee 2.3 maz watts 
GRID-No.2 INPUT: 

For grid-No:2, voltages up)to 165. volts..4... sence 2. deine aes 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 0.00 cece eeecee 200 max volts 

Heater positive with respect to cathode. .......... 0.0. ecu ce ee ee eee 200®mazx volts 
Characteristics: 
Plate Supply. Voltage «...-.)... chiar aeiceaie ha Femoral ee oye wre ene Rater ch ei aid 125 volts 
Grid No.813 acc tis ao we eo BE oso es SE Ee Le bie Ser Connected to cathode at socket 
Grid-No.2'Supply Woltage sthos.)., toed rebeastee ore lercotie Gaetano Seite Pee 125 volts 
Cathode-Biss.Resistor..5 o:5.acftovtn ots Set ah cee ks om rns Poe eae ae 56 ohms 
Plate Resistance: (Approx.) 23 sgem tice setae. bis eas eeisinc ieee ate 0.35 megohm 
Transconductance 3.05)... sate orcre yi sf teins oat chonverettotains ie nietele matte See 9800 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa.................- -6.5 volts 
Plate Current...5.. 0.7.) 5h. 3 eeereerteeis ce cate ae Gare cee ee ee 12 ma 
Grid-No'2 Currentin nein. oeianck ets oe ice eda Sere ce oui certo 3.8 ma 


® The dc component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 


TYPE 6DK6 
E¢=6.3 VOLTS 
GRID N@ 3 AND INTERNAL SHIELD CONNECTED TO 


CATHODE AT SOCKET. 
GRID-N® 2 VOLTS =125 
eee GRID-N#@! VOLTS E aor 


et eee 
SECC Eo 
peas (Tt 


PLATE (Ib) OR GRID-N® 2 (1c 2)MILLIAMPERES 


L 
LY + 


| EE EE ERG EEEEERER CIEE WEES SA GSS SS BSS 


° 1090 200 400 500 
a OPLATE VOLTS 
92CM= 98SITI 
P 
HALF-WAVE VACUUM RECTIFIER (S) 
Glass octal type used as damper “© 
6DM4 tube in horizontal-deflection circuits 
Related types: of television receivers. Outline 14F, (2) QI OF 
12DM4, 17DM4 OUTLINES SECTION. Tube re- () 


quires octal socket and may be oper- 
ated in any position. Socket terminals 1, 2, 4, and 6 should not be used as tie points. 
It is important that this tube, like other power-handling tubes, be adequately 
ventilated. 


HEATER VOLTAGE (AC/DC) . «./..6:5 «seb onrinda ene Se Od Sosa ae al a 6.3 volts 
HEATER ‘CURRENT? .45:60gh. 55 5 ee ae ee ee a ee ee Re 1.2 amperes 
DiIREcT INTERELECTRODE CAPACITANCES (Approx.): 
Plateito Cathode‘and Heaters fc so. oe ee ae ee 8.5 pf 
Cathode'to Plate and’ Heater S22" ts: cide eee ee eee ee ee ee 11.5 pf 
Heater to :Cathode2¥e fs. ce Bimtehiets isi te i nee 4 pf 
DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazximum Values): 
BEAK INVERSE PLATE: V OLTAGE®:.¢\; he's eee eee Eee eee 5000 max volts 
PEAK PLATE CURRENTS sor oo Sicins 0 ahe sk oes ee ee eects aE eee 1100 max ma 
DC. PLATE CURRENT..2n cite etna Fok ee oA eee es eee 175 max ma 
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PHAR DISSEPATEON sertcorereroreie elenneoeet cclehomen toate encore a ebayieine ce oho © oh el oy sicjepeiers: 3 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 000 eee ee eens 5000®mazx volts 
Heater positive with respect to cathode. ...........-. ese reece eee 300°mazx volts 


° The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In 
a 525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

= The dc component must not exceed 900 volts. 

© The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Glass octal type used as horizontal-deflec- 
Nc tion amplifier tube in television receivers hav- 
ing low B-supply voltages. Outline 25A, OUT- 
LINES SECTION. Tube requires octal socket: 


Vertical mounting is preferred, but horizontal 

mounting is permissible if pins 1 and 3 are in 6D N6 
vertical plane. Heater volts (ac/dc), 6.3; am- 
peres, 2.5. Except for heater ratings, this type is 


identical with miniature type 25DN6. Type 
6DN6 is used principally for renewal purposes. 


MEDIUM-MU DUAL TRIODE 


Glass octal type used as combined 
vertical-deflection-oscillator and ver- 6DN 7 


tical-deflection-amplifier tube in tele- 
vision receivers. Outline 14B, OUT- 
LINESSECTION. Tuberequires octal 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes,0.9. . 


CLASS A, AMPLIFIER 


Related type: 
25DN6 


Characteristics: Unit No.1 Unit No.2 
PTACO: VOLCREC  cetaterste ce eiale stele sueie a. cusiig esefetel eialetebellolehslelere)« Ages 250 250 volts 
CaS LAWial Tz 020K oy stuaiiedig g ar eletoernierOIDROIGOI Ob CRIs On dO CG CIO -8 -9.5 volts 
Amplification Factors... .c 1 ~ - <clcll ov eicis « cftel> so me weieinin ne 2280 15.4 
Plate: Resistance (Approx.) ..%).s0025 wae cle nes © oleh ei wlere leis © 9000 2000 ohms 
MT ransSCOMGUCtATICE . ayia trays fiers e015 51 os shave eo olin tetor oseleU aii tol eats torelel 2500 7700 umhos 
LEG ea COGAN, 3-2 5 5G o ouaeeeiolonwe Old can CS DD Oe Oe eI : 8 41 ma 
Grid Voltage (Approx.) for plate current of 10 wa............ -18 - volts 
Grid Voltage (Approx.) for plate current of 50 wa........... - —23 volts 
VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 

7 i k Unit No.1 Unit No.2 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DGERUATED VOU TAGE oc neice race o chia oreo pinyic forols 0'ie's fol MeTalerie es 350 max 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#...........-.+--0005 = 2500 max volts 
PEAK NEGATIVE-PULSB GRID VOLTAGE..........0++ eee ees 400 max 250 max ma 
PAK GATHODE CURRENT. fe eiic els als sls tasincioha dielein la sists sini ns = 150 maz ma 
AVERAGH-CATHODH) CURRENT 4 <0 oepdieie sete ie ¢ lela) nla’ store tela oss - 50 max ma 
PLATE MD ISSTEA TIONG sicic ole hele eidisscssseck roi <ioka: chews’ saslieueltahene Als \aiiaus) » 1 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode..............-- 200®max 200®%max volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation). .a-c aaa. olsen ciel hel» Sletne' se eis 2.2 max 2.2 max megohms 

For: cathode-bias operation... . 4: erin essuensase ee 2.2 max - megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical cycle is:2.5 milliseconds. 


® The de component must not exceed 100 volts. 
P 


) —s HALF-WAVE VACUUM RECTIFIER 


K 
) Glass octal type used as damper 
tube in horizontal-deflection circuits of 
iS a. 2 television receivers. Outline 14E, OUT- 6 DQ4 
(a) LINES SECTION. Tube:requires oc- 
H tal socket and may be mounted in any 
position: Socket terminals:1, 2, 4, and 6 should not be used as tie points. Heater 
volts (ac/dc), 6.3; amperes, 1.2. 
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DAMPER SERVICE 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazimum Values): 


PEAK) INVERSE:PLATHIVOLTAGES Pp yey. eee ee Ee ie ee ee eee 5500 max volts 
PEAK: PLATE. CURRENT 3.0. Ge Sag. Fe I os oases HE ORE CEE 1000 max ma 
DC; PLATE CURRENT) nae Ce eT eer Cee Cnn 175 maz ma 
PLATE: DISSIPATION 12880) oiet cen See Ae ee eae 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ..............ccceeececccece 5500®8mazx volts 
Heater positive with respect to cathode... ...........cceeecccccceeee 800°mazx volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma...............e0.cceeccese 32 volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

"The dc component must not exceed 900 volts. 

° The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Glass octal type used as horizon- 
6D Q 5 tal deflection amplifier in color televi- 
sion receivers. Outline 25A, OUT- 
LINES SECTION. Tube requires oc- 
tal socket and may be mounted in any 
position. 


HEATER VOLTAGE! (AC/DC) Seance asian et eee eee ee 
HEATER: CURRENT (00s cic Shoo eee ee eee ee 


* For plate volts, 175; grid-No.2 volts, 125; grid-No.1 volts, —25; plate ma., 110; grid-No.2 ma., 5. 
** For plate and grid-No.2 volts, 125; grid-No.1 volts, -25. 


AVERAGE CHARACTERISTICS 


Type 60Q5 
E ¢ 6.3 VOLTS 
GRID-N2 2 VOLTS #125 
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PLATE VOLTS 


‘ HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazimum Values): 


DC PLATE; VOLTAGE? 4652-22 Rese Ca eR ee eee ee 990 max volts 
PEAK POSITIVE-PULSE PLATE: VOLTAGE scant eee ee eee 6500 max volts 
PEAK NEGATIVE-PULSH, PUATE VOLTAGE. 0) en ee ee -1100 max volts 
DC GRID-NO.2\(SCREEN-GRID)SVOLTAGE Hott ae ee 190 maz volts 
PEAK NEGATIVE-PULSE, GRID-NO.1 (CONTROL-GRID) VOLTAGE.............. -250 max volts 
PEAK. CATHODE |(CURRENTancachcac fo. ee ee eee 1100 maz ma 
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GRIDEN OS PENPU TE oie eres cio tele ose ntovisy ors ef fot abe! ates: cro) S ei syonoylche lone nettle slates ersraraie,¢ 3.2 maz watts 
PATH DISSIPATION #16 clelira aiatetensic.c ces mi sielehol oo akupeile olay ¢ eereretart)stetatat'ele ‘ch eVs\ nthe 24 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......... see eee eee eee eee 200 max volts 
Heater positive with respect to cathode. ..........- 0. eee eee rere eee 200°max volts 
BuLB TEMPERATURE (At hottest point)... 0.60.02. e cece eee ee ee eee eens 220 max 49} 


Maximum Circuit Value: 

Grid-No.1-Circuit Resistance: 

For grid-resistor-bias operation... 1... 0... cece eect eee ee tee eet tenes 0.47 max megohm 
t The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

# An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
° The de component must not exceed 100 volts. 


aoe AVERAGE CHARACTERISTICS 
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BEAM POWER TUBE 6DQ6A 
Glass octal types used as horizon- 6DQ@ 6B 


tal-deflection-amplifier tubes in high- 
4 efficiency deflection circuits of tele- SS Ocnay enig 
vision receivers. Outline 21, OUT- Z ‘ 
Nc ~K LINES SECTION. Tubes require = > 0** 172008 
octal socket and may be mounted in any position. These types may be supplied 
with pin 1 omitted. Type 6DQ6-A is used principally for renewal purposes. 


HEATER VOLTAGE (AC/DC)... 0... e cece cece t eee teen tee ne tenes 6.3 volts 
HEATER CURRENT... 0.2.00 eee ee eect net eee ee nees Mo OAO DO DINO DIO 1.2 amperes 
DrrEcT INTERELECTRODE CAPACITANCES (Approx.) 
GridUNo Mato, Blates « att Heminie eke sisted Seale abe cde slalloli-umiesctstehenelactin iis ice ss 0.5 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3..........-- 15 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.........++++++: i pf 
CLASS A: AMPLIFIER 
Characteristics: 6DQ6-A 6DQ6-B 
Plate Voltage............00+eeeeee 60 250 60 250 volts 
Grid-No.2 Voltage. ..........+-++- 150 150 150 150 volts 
Grid-No.1 Voltage. ..........+-+-- 0 -22.5 0 —22.5 volts 
Plate Resistance (Approx.).......-. = 20000 = 18000 ohms 
Transconductance...........+++++: = 6600 = 7300 
Plate Currentiec -iciio ano tke onsteraiaes 315° 55 345° 65 ma 
Grid-No.2 Current.) 2.055 ....... +. 25° 15 272 1.8 ma 


Grid-No.1 Voltage (Approx.) for 
grid-No.2 volts=150, plate ma=1, 
plate volts=250............--- = —40 - —42 volts 
plate volts=5000............. = -100 - -100 volts 


HORIZONTAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, $0-frame system 


Maximum Ratings, (Design-Mazximum Values): 6DQ6-A 6DQ6-B 
DC PLATE-SUPPLY VOLTAGE. ......---- see etre trees 770 max 770 max volts 
PEAK POosITIVE-PULSE PLATE VOLTAGE®............+-++055 6000 max 6500 max volts 
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PEAK NEGATIVE-PULSE PLATE VOLTAGE.................-.- —1500 max. -1500 maz volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE... ................. 220 max 220 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE................ -—330 maz. —330 max volts 
PEAK CATHODE\CURRENT.E So poe ene no ee 540 max 610 max ma 
AVERAGE CATHODE: CURRENTiO hss og occ o ccs pode sas oan 155 max 175 max ma 
GRID-N O:2ENPURIG RM eeateteeonke sotto OS hires g a See 3.6 max 3.6 max watts 
PLATE) DISSIPATIONS, Feces aE ene 18 max 18 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200°max 200°max volts 
BULB TEMPERATURE (At hottest point).................... 220 max 220 maz °C 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance for grid-resistor-bias operation. . . 1 max 1 max megohm 


° This value can be measured by a method involving a recurrent waveform such that the maximum 


ratings of the tube will not be exceeded. 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 


525-line, 30-frame system, 15 per cent of one horizontal scanning cy-le is 10 microseconds. 


® An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


° The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
r . 
TYPE 6D0Q6-B 
wei VOLTS Ec\=0 E¢=6.3 VOLTS 


ie es GRIO- = ial GRID-N22 VOLTS =180 
4 oe eee 


PLATE (Im) MILLIAMPERES 


00 $00 
PLATE VOLTS 
DUAL TRIODE 


Miniature type containing high- 
mu and low-mu triodes; used as com- 


6DR7 bined vertical-deflection-oscillator and 

vertical-deflection-amplifier tube in 
Related types: television receivers. Outline 8D, OUT- 
LOpR ie aos? LINESSECTION. Tube requires min- 


iature nine-contact socket and may be 
operated in any position. 


HEATER. VOLTAGE (AC/DC) Remar tee eter eee 
HEATER ‘CURRENT i hronis eth ch. tas oiayeicen Pao Cis ae Oe eee 


D1REcT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 
Grid to: Platesen pera ee ee ee oc aoe eer ore 4.5 
Grid to Cathode'and Heateriin..... ee ee eee De 
Plate to’ Cathode and Heater. 4). eee ee eee 0.34 


CLASS A, AMPLIFIER 


Characteristics: Unit No.1 Unit No.2 
Plate: Voltage haa. i cai ae eee Se ee eee bees ee 250 150 
Grid Voltage... Past on a eh oc ae ee eee -3 -17.5 
Amplification: Factorc44 pai ae ee tee 68 6 
Plate Resistance (A pprox:)..- ies ce eee eee ae 40000 925 
Transconductance .oiy acc sateen cone ee en ae ee 1600 6500 
Grid Voltage (Approx.) for plate current of 10 ua............ -5.5 - 
Grid Voltage (Approx.) for plate current of 50 wa........... - —44 
Plate Current oot occ ne She ee EEE eee 1.4 35 
Plate Current for grid voltage of —24 volts.................. = 10 
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AVERAGE PLATE CHARACTERISTICS 
UNIT N&I 


PLATE MILLIAMPERES 
oe 


° 50 100 150 200 250 300 350 400 
PLATE VOLTS 


92CM-9912T 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DCRR CATV OL TAGE ser yacgets eh Pate ice le Galle a: © dheislels ele Si sopecstebe,ris 330 max 275 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#........-2---22005> = 1500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ...........---02005 —400 max —250 max volts 
PRAK CATHODEJOURRENT wickuiide = 4 go seislsls Scteromlsrcisieve de <8 ete 70 max 175 max ma 
AVERAGE CATHODE CURRENT. .,. 6 oc olcce eye ve cine ce mais aalere ces 20 max 50 max ma 
PVAPEMDISSIPA TION ero sicpe ate erates, & wieneper ose mete yaa ateere sae ete 1 max T max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 2004max 2004max volts 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
For grid-resistor-bias or cathode-bias operation.......... 2.2 max 2.2 max megohms 


4 The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
“The dc component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
UNIT N22 
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HIGH-MU TRIODE 


Nuvistor type used as grounded- 

6DS4 cathode, neutralized rf amplifier in vhf 

; tuners of television and FM receivers. 

wee ea Because of its cutoff characteristics, 

the 6DS4 is used in circuits to reduce 

cross-modulation distortion. Outline 1, OUTLINES SEC- 

TION. Tube requires nuvistor socket and may be operated 
in any position. 


HEATER}VOLTAGE (AC/DC)... een eee OR ee eee 
HEATER (CURRENT ..25) oct Se oe te). Se ee Se ee 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid:to»Plates:.2e3355 59. Ser EG ee eee 
Grid to\Cathode;:Heater,jand:Shell ip ynoese ae ee eee 
Plate to Cathode, Heater, and Shell’. .: 7. 0s..4..0h.6..-08ec0ce weed. 
Plate'to Cathode:...% 3.35 54052. ee eee ee eee 


Characteristics: — CLASS A, AMPLIFIER 


Plate Supply; Voltage. jac sian te sara eRe ene ee, SE 
Grid Supply Voltage: c.52%tessroarstetdos eee ee ene See 


GRID VOLTAGE, Peak positive value..................ccccceccecceccwes 
PLATE, DISSIPATION 35%. B®, c ccae tain ee on bo nee 


Heater negative with respect to cathode..................020 cc ecuee 
Heater positive with respect to cathode..................000eee0 eee 


Typical Operation: 


Plate: Voltageiscy acs siete Piet eas ey RE Weta Ae ee 
Grid ‘Supply ‘Voltages siete ae ot ee ee ee eee eee 
Grid Resistor3-2.275 7 osc ce ee 


TYPE 60S4 
E4*6.3 VOLTS 
35 


PLATE MILLIAMPERES 
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Maximum Circuit Valves: 

Grid-Circuit Resistance:® 
ormfixed-biastoperation ¢é:3.0deis ea siseva eto oho span Se a Glee vaio s 0.5 max megohm 
Horicathode-bias operation or csclenyass 6 wi shAtse ua 4 FS Ew Be Bie esiele « 2.2 max megohms 


° A plate supply voltage of 300 volts may be used provided a sufficiently large resistor is used in the plate 
circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 


= For operation at metal-shell temperatures up to 125°C. 


BEAM POWER TUBE 


Miniature type used in the audio 
output stages of television and radio 
receivers. Outline 7C, OUTLINES 6DS5 
SECTION. Tube requires miniature 
seven-contact socket and may be 
mounted in any position. 


FIBA TER EVOETAGE (AC/DC) ine gcc gars 2s iualensioth ete ene eR eel orlars oc Sayed ee 6.3 volts 
HATER CURREN Tie geger coe yo, cowystensw Sader oils + iia Bare. ores einai sales Siste 0.8 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

GHIGEN GOBCH ELALG atte wera bac rd Ve eiertie Globo nese: ern ere © te otouar, 6, oMeheuens hae 0.19 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8.............. 9.5 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 6.3 pf 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
EAT IGRV OL TAG EIR Petes che ote ac coi tole ce i Sede eae e coe Ou ehie Teka se agbas te avays,cuein sina oeeusten? 275 max volts 
GRmeNO:2i(SERNEN-GRID) a VOLTAGE 9.5 +o alae, foie diet ieb cnus stearic ewes ce st 275 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive bias value................. 0 max volts 
EATER ISSUE ATION petege ot cteie sce ero ts eons Gi aioe LEM aeceouaciilecaiows ec cre's) oe Pores 9 max watts 
GRIDEN OFZeINPU Tire och a ioe oe ORS DR Te ee ate ae nee 2.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...... ........0ce ecu c ee eeees 200 max volts 

Heater positive with respect to cathode. .......... ccc ececc cree eeeees 2004 max volts 
BULBULEMPERATURE, (At hottest point) $0) j<..c 6 Gore cecie.n 00 ape sr apenei a crocs 250 max °C 

; Cathode-Bias Fized-Bias 
Typical Operation and Characteristics: Operation Operation 
Plate Supple Voltage... se .oscr ce cece Meyers anevers 200 250 200 250 volts 
Grid-No:2‘Supply: Voltage: .:...:c.08-.::.. 200 200 200 200 volts 
Grid-NoweValtagemen nek ss oan. uke see eens - - -7.5 -8.5 volts 
Cathode-Bias Resistor. ..................0. 180 270 - - ohms 
Peak AF Grid-No.1 Voltage................ 7.5 Sys 7.5 8.5 volts 
Zero-Signal Plate Current.................. 34.5 27 35 29 ma 
Maximum-Signal Plate Current............. 32.5 25 36 32 ma 
Zero-Signal Grid-No.2 Current............. Shei) 3 3 3 ma 
Maximum-Signal Grid-No.2 Current ........ 9 9 9 10 ma 
PlateyResistance! (A Dprox.)). «, 06 sys ile ates ale 28000 28000 28000 28000 ohms 
Wransconductance saris. ciate cies cc hou 6000 5800 6000 5800 »mhos 
Loadehesistance errr. so custo nnc eee cates 6000 8000 6000 8000 ohms 
Total Harmonic Distortion per cent 
Maximum-Signal Power Output : : : watts 


type 60S5 
Eg26.3 VOLTS 
GRID-N2 2 VOLTS * 200 


ale 
reat 
=a 


= 
ra 


PLATE (Ig) OR GRID-N® 2 (IC 2) MILLIAMPERES 


PLATE VOLTS O2CM-8202T 
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Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias' operation: cin... elets case sronsui ie ste ntin ehacshals ic eperatonae et etohaten ees 0.1 max megohm 
For,cathodé-bias operation . u.).c-gosie facia ces eltienee abe outs a elaine eae 1.0 max megohm 


“ The de component must not exceed 100 volts. 


P 
HALF-WAVE VACUUM RECTIFIER ‘e ) 


Glass octal type used as damper 
6DT4 tube in horizontal-deflection circuits @} 
of color television receivers. Outline ic 4555 Or 
14F, OUTLINES SECTION. Tube (8) 
requires octal socket and may be 
mounted in any position. Socket terminals 1, 2, 4, and 6 should not be used as 
tie points. Heater volts (ac/dc), 6.3; amperes, 1.2. 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Mazimum Values) 


PEAK INVERSE. PLATE) VOLTAGE On.) So, oe ae Goce nae eee Oe eee 5500 max volts 
PERAK PLATE; CURRENT 2 ..)8. 6 a omisis tls chgtGntels leg caete te oe Po oie ed ob eT TS 1450 max ma 
DC PLATE: CURRENT 22/225 aie cteie outs iece o(erabarsusng aretansksio rate eat Oten tare arts areee ottetenee 235 max ma 
PLATE DISSIPATION) «ethno a> aie cranes o's, Me OIE ee ogee Peete ate ares ees 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............-......e ee eeeee 5500®max volts 
Heater positive with respect to cathode.................-..-00-0eee 3004max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma......................-4- 28 volts 


® The duration of the voltege pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one hcrizontal scanning cycle is 10 microseconds. 


® The de component must not exceed 900 volts. 
“ The dc component must not exceed 100 volts. 


BEAM POWER TUBE 


Miniature type used as a vertical- 
6DT 5 deflection-amplifier tube in television 
y receivers employing 110-degree pic- 
sherbet ture-tube systems. Outline 8D, OUT- 
LINES SECTION. Tube requires min- 
iature nine-contact socket and may 

be operated in any position. 


HBATER VOLTAGE (AC/DC) 5.64 5. ee Se a ee 6.3 volts 
HEATER. CURRENT 2 $0 Secret oe ree eee ne eee eae a ae Ser nD 12 amperes 
TRANSCONDUCTANCE®: Senres font ee ee ae ee oA ae, 6200 umhcs 


* For plate and grid-No.2 volts, 250; grid-No.1 volts, -16.5; plate ma., 44; grid-No.2 ma., 1.5. 
VERTICAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DC. PLATE. V OLTAG Bixi28 2 ipiaratat ss. 0 caye ree ehet ate oreo OREO ete Tee ee 315 maz volts 
P&AK POSITIVE-PULSE PEATE VOLTAGES | ee eee eee 2200 max volts 
GRID-N0.2: (SCREEN-GRID) SV OL TAGE sao sees ee een 285 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. —250 max volts 
PEAK CATHODE! CURRENT? . Ae ee ck. Seine BE eR Oi ci Se ACh eae 190 max ma 
AVERAGE: CATHODE} CURRENT yi) 30 sot cw ctae nor be enn a ee 55 max ma 
PLATE, DISSIPATION 9,8. (ondounairieas bce as eee eee ee ee 9 max watts 
GRID-N O:2:ENPUT citatne Sekai needs me epee eect Boa og et PST atin RA RTS i SOI 2 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......................-00.. 200 max volts 

Heater positive with respect to cathode... 2.22... 02+. seu ceessss ene 2004 max volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Forifixed-bias operation.) a2 -cochiienet actor bets ee ee Oe ee 9.5 max megohm 
For’ cathode-bias operation Sf Gieccdieexce eens Mans ee aoe ee l max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
“ The dec component must not exceed 100 volts. 
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SHARP-CUTOFF PENTODE 
Wy 6DT6 
4G) G2 Miniature type used as FM de- 


tector in television receivers. Outline 6DT6A 

CCA | X23 7B, OUTLINES SECTION. Tube re- Related types: 

1S quires miniature seven-contact socket 3DT6A, 4DT6A 
2B and may be mounted in any position. 

Type 6DT6 is a DISCONTINUED type listed for reference only. 


FRATERAVIOLTAGE (AC/DC) levers. c.cternioie etteleieiela lo o.e) vote sche ehalleterttthepeuensreeie @inrst ecm 6.3 volts 
FIRATERICURREN TS sce lovshe nossa ieee tucen Soa a roe ee teins ake oie elena 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.)* 
ride NOnl Cor ela teres tai eae een I, Rn deen anaes Beles 0.02 pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield 5.8 pf 
Grid INOS COMP IALE ee oe ee ee eee ee ane ie wictsve 1.4f pf 
Grid wNos lator Grid! NO:3 Nace ete ae ee te ee ie Oa ip eee nee 0.1 pf 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, and Internal Shield 6.1 pf 
*External shield connected to cathode. tFor type 6DT6-A, value is 1.7 yyf. 
Characteristics: CLASS A, AMPLIFIER 6DT6-A 6DT6 
Plate;Supplyav.ol tages. .teice ck ote isc Oe ete SE cle ee els eles Seyeles 150 150 volts 
GrideNorsi(Suppressor Grid) 2)... occ. os eo gisus © eee tro vensiceenshur ower Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Supply Voltage. ..............cecseee ee eeee 100 100 ‘volts 
BOALHOGE-BIGSEELESISCOP Alaa Fai8 & sies the Ole eT a oe elec nw Ire caine oe TER Ss 560 560 ohms 
Platesresistance tA Pprox.):5 2 sisicie ss ialke oie cc ane ear el eee Klages % 0.15 0.15 megohm 
<~Lransconductance, Grid No.1 to Plate. 52.2... ccseacue ssc ce sme sees 1350 800 umhos 
ransconductance, Grid No.3 to Plate... 0.6.20 0 00 cc ceenesesewcne. 515 5615 umhos 
PI a tex urrentpewe actors acoso oie ea ocsene: over e¥ero caiaiocs Obie br elSiersohenee eielaia: «abs 1.55 vee ma 
GridSNor2I@usrent antes cots as sic, Serato Re Ieee oko Date Ree econ 1.8 2.1 ma 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa........... Baie HO ee -4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 wa............... -4.2 -3.5 volts 
FM DETECTOR 
Maximum Ratings, (Design-Maximum Values): 
PUATEEVOLTAGH IG fo care ar een one ee eee saan oie ner eee Paster aes ie ai seeteeh as 330 max volts 
GRID-NO.3 VOLTAGE........... : 28 max volts 
GRID-N0.2 SUPPLY VOLTAGE 330 max volts 
GRIDSNOSZEVOUTAGE os Soret ite bone ae On, iste a one Be ine Monala olay fs hee alae See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................ 0 max volts 
BEA TER ISSIO ATION pane fica uedele aio sich reaes ahtoece syste auae oo CoecsT@ietePians) « le susuecetors 1.7 max watts 
GRID-NO.2 INPUT: 
For grid-No:2 voltages. up to 165-voltat . o4..0 cc. ccc sends eels oes asleece 1.1 max watts 
For grid-No.2 voltages between 165 and 330 volts.................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 0.0 c cece ee eee 200 max volts 
Heater positive with respect to cathode............. 0c cece eee neers 200" max volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
BIOEMXeCd-DiaB OPEratlOn oe aic)s 5 oto inlaess 4 ches sats ioe nie eis sie!silols,« <)e)s: aries ise 0.25 max megohm 
POrCALNOGE-DIAS OPCLACION ote chenaia's: ochre: sisie.olkois sdtReestalous vole olianalolisisiaval syste 0.5 max megohm 


= The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 


16 
TYPE 6DT6—-A 
E,*6.3 VOLTS 
14 Eg) GRID No.3 CONNECTED TO 


CATHODE AT SOCKET. 
GRIO-No.2 VOLTS =100 


S) 


PLATE MILLIAMPERES 
@ 


° 100 200 300 ~~ 400 
PLATE VOLTS 92CM- 682772 
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AVERAGE CHARACTERISTICS 


TYPE 6DT6—-A 

E,©6.3 VOLTS 

GRID No.3 CONNECTED TO 
CATHODE AT SOCKET, 

GRID-No.2 VOLTS =100 


N 


bil S25 


ve 
RB 
re 


GRIO-Nol (I¢)) OR GRIO-No 2 (Teo) MILLIAMPERES 


He 


00 
PLATE VOLTS 92CM- 882872 


HIGH-MU TWIN TRIODE 


KT2 GY/ T; 

6DT8 Miniature type used in a wide 
Related type: variety of applications in radio and 2 X 
12DT8 television receivers. Especially useful Te 4 


in push-pull rf amplifiers or as fre- Pr 1s 

quency converter in FM tuners. Outline 8B, OUTLINES SECTION. Tube re- 
quires miniature nine-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 6.8; amperes, 0.8. Peak heater-cathode volts: heater negative with 
respect to cathode, 200 maz; heater positive with respect to cathode, 200 maz; (the 
de component must not exceed 100 volts). Except for heater and heater-cathode 
ratings, interelectrode capacitances, and basing arrangement, this type is identical 
with miniature type 12AT7. 


D1REcT INTERELECTRODE CAPACITANCES (Approx., Each Unit Except as Noted): 
Grid to: PlateP i? cduccdeta oe tee EE Oe a ae. Re Aon nee Re ae ike pf 
Grid to Cathode, Heater, and Internal Shield....................0000% 
Plate to Cathode, Heater, and Internal Shield. ....................05. 
Heater to Cathode52%. Nie Soa eke re ee set cena eT 
Cathode to Grid, Heater, and Internal Shield (Unit No.2)............. 
Plate to Grid, Heater, and Internal Shield (Unit No.2)................ 

* With external shield connected to cathode of unit under test. 

® With external shield connected to ground. 

+ With external shield connected to grid of unit under test. 


MEDIUM-MU TRIODE 


Nuvistor type used at frequencies 
up to 1000 megacycles in uhf oscillator 


6DV4 stages of television receivers. Outline 
Related type: 1, OUTLINES SECTION. Tube re- 
2DV4 quires nuvistor socket and may be 
mounted in any position. o* SHORT Pace eae aan tae 
HEATER, VOLTAGE. (AC /DC) See cis sw one oye Miko ten a oe aera ace 6.3 volts 
HBATOR: CURRENT Seige 5 SS chosen ae se MR ie Ree ead Ee ee 0.136 ampere 


D1REcT INTERELECTRODE CAPACITANCES (Approx.): 


Grid:to Plates docicenioise les! jaed tis pges's Mace eS ae eee 1.8 pf 
Grid to Cathode, Heater, and Shell..........................22200. 4.4 pf 
Pilate to:Cathode, Heater, and Shell:.5 2.27.2 ..) ace et oe 1.9 pf 
‘Plate to: Cathode: 1. ce. sha tes Oro on Roepe ae ee 0.25 pf 
Heater'to'Cathodees oo iia. Pa cole ee ee tects selec reese icone tet 1.4 pf 
Grid to: Cathode seit Wain oocc laa he ete oa ow aivios al oats Seddon teeters 3.7 pf 
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CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLA TH SUPPL WAV OLTAGE 0.0.5 Se cierto cls Metals evel el crereearelahe sels SIMeKhel 300 max volts 
PEAR TAV OUTAGE Mee he leroy ei oie asec es 0-5 levee Ve yous, aust sceueqoy plckaprsrexoines) «s0i%eTORORANSI ACE 125 max volts 
GRID VOLTAGE: 

INGO RET VE “DIRBLVALUC oct ayeiey caustics cries oes eos a eynvaie ela lets Pete releanits ries ousne) .81 —55 max volts 

Pen Positivenvaluerts noc leer veiacianin sean ne eke e tse iain 0 ie 2 max volts 
IPEA TRO DISSIPATION ces cis nhc ire ee cie ieee ettct nee. Nav eletiete seceles ele le tens eieteve 1 max watt 
CATHODE CORREN To oio.cic csc clevat ales Bytes bce cs noite agate ley ole eet sfoeneiGlieoneielez ene! « 15 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............-:- eee ee ene eees 100 max volts 

Heater positive with respect to cathode. ............- 0. eee ee ee eens 100 max volts 
Characteristics: 
Plate Supplys Voltages 2 (6) icses6 6 0 ope 8ies erence 60 welees e14 wis vias se 10) aalonereren tise 15 volts 
Cathodes Bigaplremistor science baieioler Ghee ais or av akeperra. i oslera eRESIeL Bias aig Wotton eYanrey ay! 100 ohms 
AT DMCA tLLOMEACLOD Ns: oc js.e re © o)s.oie aie sista sielars oere) eo lal Bol +1 iatonele Pawo Tae) ararounlloye 35 
Platenvesistance CADDIOX:)/a race cite ss oss ere Moone cists eit wie iols/ cere le ww 5018's 3100 ohms 
TP PANSCONGUCTATICOR ar ein hea is ecanesel cere are) She oe vane serere (aus 's © Suelpmageh sani Traacel les 11500 umhos 
Grid Voltage (Approx.) for plate current of 10 wa...... 6.6... eee ee eee eee -7 volts 
PPT a peur Grit ee sn treat a RSeNe cue te cedete olate STATE sue eer el oie et bnetelieaetie 10.5 ma 
Typical Operation as Oscillator at 950 Me: 
Plate voleawe se eteticte ciate iivteictsis(slevee Wela-srs oie cys oe bj efecclelatelsicder auniietatolekeastalle = 60 volts 
GTIGEVOlTAG EE ieee ecorlere leroieic laos be totter bien, aterafchels, siaxe wePAGPA si sie > Detereptlloeivl 4 -2 volts 
GTIGEER BBB COL elec elope te Ge rcs teretarcbeicite eaisVaneie @ eee arelsvare'e su5,0eiei oratories s 5600 ohms 
Pla tan urrercemrre bine cisterns clcreters cileiie aesiace) cette pelre wi eueyeveln ai Sie opel. 015) 0)yst.sis.e00) ofe\% 8 ma 
GIGAIC Uren CA eran ears ieee ove eats ik Bier etale miata elecoiolaejata ei si0i aVeip Suche rele 350 pa 


Maximum Circuit Values: 


Grid-Circuit Resistance: ° 
Wor fiXed-DsAas OPETALION:.... Gieimieinsierace obisyaues «weuererte + prevesteue pups eA 8 ace es 
Wor cathode-pias operation® 2.223 3.csces occ tenes ee teh eae esemss ss 


° For operation at metal-shell temperatures up to 135°C. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6DV4 
E¢=6.3 VOLTS 


0.1 max megohm 
0.2 max megohm 


PLATE MILLIAMPERES 


ee| 
SHH 
Ne eee 
NE 


Nes 
KS 


KEN 


EA Yoni, 
CA a Ne 


— 


60 80 100 120 140 160 
PLATE VOLTS 


180 200 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tube 
in horizontal-deflection circuits of col- 
or and black-and-white television re- 
ceivers. Outline 10D, OUTLINES 
SECTION. Tube requires novar nine- 


92CM-lI78IT 


6DW4 


contact socket and may be mounted in any position. Socket terminals 1, 3, 6, and 8 
should not be used as tie points; it is recommended that socket clips for these pins 
be removed to reduce the possibility of arc-over and to minimize leakage. It is 
especially important that this tube, like other power-handling tubes, be adequately 


ventilated. 
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HBATER VOLTAGE VAC JDC). 5 aie one Ee eee oe eee ees 6.3 

HATER CURRENT 2 5. Sosirstants chavta stcccigendiane soy otarebe one keg sioner nere oe lee 

DIREcT INTERELECTRODE CAPACITANCES (Approx.): 
Plate to:Cathode and. Heater ein a teadaccostes a aieicsagcistons neice as arena 6.5 pf 
Cathodé'to Plate and. Hea tering 6 cvenerevsicueocichensuercashshotie oie) ete toe eo 9 
Heater: to. Cathode oS. sek Gee Sake nan od chee a eee 2.8 


DAMPER SERVICE 
For operation in a 625line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PERAK INVERSE) PLATE VOLTAGES Foc. cies cise 0592 eae a Soe ees heh ee 5000 max volts 
PRAK PLATS: CURRENT) oi to crce bee Gicie Oe oe ee are ote oes Os eee Seno Maral ee 1300 maz ma 
DG:PLATH CURRENT So oer ee cee ee ee se eee 250 max ma 
PLATE (DISSIPATION a fc0d Asterets 6 oc oe ot oaate arn ete tan eieaie wale a tnere toes aera 8.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................000 eee eeee 5000"mazx volts 
Heater positive with respect to cathode............. 0.0.0 cee ee eee 300°max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 350 ma.................0..e0eue 25 volts 


° The duration of the veltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 perseent of one horizontal scanning cycle is 10 microseconds. 

= The de component must not exceed 900 volts. 

© The de component must not exceed 100 volts. 


BEAM POWER TUBE 


6DW 5 Miniature type used in vertical 

deflection amplifier service in television 

receivers employing 110-degree deflec- 

tion systems. Outline 8E, OUTLINES 

SECTION. Tube requires miniature 

nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
6.3; amperes, 1.2. 


CLASS A: AMPLIFIER 


Pentode Triode 
Characteristics: Connection Connection? 
Plate: Voltage start e-ctagsaste ate ety crex ese temncrstensioterenenere 60 200 150 volts 
Grid-N 0:2 Voltage cts catertetne Ga eo He niand Ser eaieniale wisie 150 150 =— volts 
Grid-No.1'V oltagecc fi ocsnos opis Oe ee eee 0 —22.5 —22.5 volts 
‘Asn plification, Factor 2 <a taro ante sis Seon Se - - 4.3 
Plate Resistance (Approx:) <6 sais. stoi «01s sie sete aware - 15000 = ohms 
Transconductance Miciaing Gero ahee Se ee ee 6 wae ccc - 5500 = . pmhos 
Plate: Currentatt) Seater Pe a See Gr case 2608 55 - ma 
Grid=No:2 Currents annivaas de goee. ces ee eee 208 be = ma 
Grid-No.1 Voltage (Approx.) for plate current of0.1ma —- —55 - volts 
VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system”? 

Maximum Ratings, (Design-Maximum Values): 
DC: PEATE VOLTAGE 33 po eerie OES ELE tea See 330 max volts 
PEAK POSITIVE-PULSE PLATE’ VOLTAGE® ( (2. 5..-..0e-scnoecr tees nese. 2200 max volts 
DC GrRID-NO.2 (SCREEN-GRID) VOLTAGE... 2.0.0.0 scene ec cece eect cece 220 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. —250 max volts 
PRAK CATHODE CURRENT Sn. oo heeds Cae ORG tae eee eae 225 max ma 
AVERAGE CATHODE CURRENTS <stit) 2... act 6.5 Seid a ee one ee ao ke ean 65 max ma 
PLATE DISSIPATION...5.. Poche fo Cote ts Re ee Te eee 11 max watts 
GRID-NO.2, INPUTS s 6, bc dee ae Sit ae es: Se ec eee ee 2.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................2.00 eee eeee 200 max volts 

Heater positive with respect to cathode...............00 0c eee eeeee 200*max volts 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 

Foréathode-bias operation. :4 2.0-schcis 2.4 cease clea estar cas lies Sreeteniae 2.2 max megohms 
° With grid No.2 connected to plate. 
= This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
® The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
* The dc component must not exceed 100 volts. 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in television- 
receiver applications. The triode unit 
is used as a sync-separator, sync-am- 
plifier, keyed-age, or noise-suppressor 
tube. The pentode unit is used as a 


6DX8 


Related type: 
10DX8 


video-output tube. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 


6.3; amperes, 0.72. 
CLASS A: AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Center Values) : Unit Unit 
PEATEE SUPPL Va VOU TAG Hest csscere eens al ose aele eemaueye 6 yale Sve tare oh ok. oe 550 max 550 max volts 
PEAK PLATE VOLTAGE, with maximum plate current of 0.1 ma° 600 max = volts 
PEATE AV OE TAGE Wee et aye aolons for eras sus licne oyetoms ean leraineteVerey<cous,(s 300 max 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE..........-..--- - 550 max volts 
GRID-N OL 2g VOUT AGE ee oi tinue mins teres faon lars torts ropa goua tata slats - 300 max volts 
GREHODIC URE EN Tee tay ein itis tool mete noe ny oat tosiahndetioat ss ade foulo tans 12 max 40 max ma 
GRID NO GU NEUT ete cote cei ae oe ote nc ee sess Piaileuele wine susie = 1.7 maz watts 
PEATERDISSIPA TION a Lia oie ois ets cet ohace = visser ere chs lalarlelatel eiaiteleetis 1 max 4 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............-. 200 max 200 max volts 

Heater positive with respect to cathode................ 200 max 200 max volts 

Triode 

Characteristics: Unit Pentode Unit 
PlatenVoltavee sees rice okcie se ulewioaies ree ss 200 170 200 220 volts 
Grid=NoeeVioltagets asic. ccc eee epee ke ea - 170 200 220 volts 
Grid=NoslnViGltage ear nics Soe wicic es si cuoels -1.7 2.1 2.9 —3.4 volts 
AM PACA LION Eta CUO recat ois 5. 50eo ols es aise: og ans 65 - - - 
Muz-Factor, Grid-No.2 to Grid-No.1........... - 36 36 36 
Plate Resistance (Approx.)..........--.5+-0:- - 0.1 0.13 0.15 megohm 
‘Pransconductance ss: jester cis. c es es eas eee one 4000 11000 10400 10000 umhos 
Plate CarrenGa weer ie oie ose sue oiecp Seichells: oasis ce ns 3 18 18 18 ma 
Grid-NoiZiGurrentin tic in cysiie eo econ tibleusls ticle fous - 3 3 3 ma 
Typical Operation uf Pentode Unit as Video Output Tube: 
Plate Supply, Voltages... nana Sats Sia wealhich catrae ay 170 200 220 volts 
SeriesiPlatesResistores oon cic hee ne Serr ee tieeis a Ns 3000 3000 3000 ohms 
Grid-NoZavioltage sae oe 1s ieacies ee eeuse edie teleyele kale 170 200 220 volts 
GrideNocinVoltage rs rises cries aah cccausiscs. i, 200 se cueusiendlsliers -2 -2.8 -3.3 volts 
Transconductances ti uto clei siete secure leat daglevn aisiste, oxo 10400 10000 9700 umhos 
Plate: Curren tease Seep ee ete awe ee, we opaeels 18 18 18 ma 
Gridaito.2' Currents cise oete oes Se ay- te isiome ica ss 3.2 3.1 3.1 ma 
Maximum Circuit Values: Triode Pentode 
Grid-No.1-Circuit Resistance: Unit Unit 

Fer fixed-bias operation aan sac. eiein sleetore © ore rte reid 1 maz 1 max megohm 

For cathode-bias operation. ........-..55-0+20e Se eeees 3 max 2 max megohms 


° With maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 


MEDIUM-MU TRIODE 


Miniature type used as a local- 
oscillator tube in uhf television re- 
ceivers covering the frequency range 
from 470 to 890 megacycles. Outline 
7A, OUTLINES SECTION. Tube re- 


6DZ4 


Related types: 
2DZ4, 3DZ4 


quires miniature seven-contact socket and may be mounted in any position. For 


curve of average plate characteristics, refer to type 6AF4-A. 
HEATER, VOLTAGE! (AG /DG)).j, 2. © les cc icle + cheke ee se ep ems tie hee rete oes oe 


HEATER CURRENT jie icis > Siete tence soos siete aha * getter cere eee 
D1irEcT INTERELECTRODE CAPACITANCES (Approx.): 


° With external shield connected to cathode. 


6.3 volts 
0.225 ampere 
1.8 pf 
2.2 pf 
1.3 pf 
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CLASS A: AMPLIFIER 


Characteristics: - 
Plate’ Supply Voltage ct ain aes « a srescter Meier one pie alate St hele exthiey oo oi Clee Ne eeeaae 80 volts 
Plate Resistor sc cis Site. mete elecees Ap as 0 apa ts claire dare Ea ee eet aes ee 2700 ohms 
Amplifieation, Factor. .5c. oo Settee Cr eA See re ace at Te nN ee 14 
Plate Resistance:(A pprox:)\<. pliant es i ea a enon aioe etree 2000 ohms 
Transconductance’ orc cee eietein cea sete a eta eas Ieee. Pennant ee Re SS eRcIeES 6700 umhos 
Plate Currentsotek = sacs). oc, TAI ae oe ee enna SONS Sees eee eae. eae SPP ATE 15 ma 
Grid Voltage (Approx.) for plate current of 20 wa.............0 0. eee eee -11 volts 
UHF OSCILLATOR 

Maximum Ratings, (Design-Maximum Values) : 
PLATE: VOLTAGES 2. PTR sy SEGUE Se fsa ero a lotic alate ote oa clea eo noe ta eee 135 max volts 
GRID VOLTAGH; Negative-bias value.) cin. scicce eros slerere'e css susie elevate eneions onetate -—50 max volts 
GRID‘ CURRENT Sor for ie ee teks eee cide alpen ce Tere epecyene reece 2 max ma 
CATHODE CURRENT 6 oee lee eters ore ee cac acc acetstis(hcliel se tana one te foros) opener seen 20 max ma 
PLATE DISSIPATION: . fins oc cote stare Se ne ete eanUe otete) Se holster aioe Mer hole ova oictatensyatenege 2.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................-.-----+--5- 50 max volts 

Heater positive with respect to cathode. .............. cece eee e eee 50®max volts 
Typical Operation as Oscillator at 1000 Me: 
Plate Supply. Voltage. otc joc-sbs. 2 cassie eae merersteintele ere ele Oued SaReneAe Reever area 135 volts 
Plate-Cireuit, Resistancey:..on..< 2sccis,a1e: nian oagert <ctie cays aimy and Alas ais, ee eer 2700 ohms 
Grid’ Resistor se oo borg iapcnes rates ole ahvie tae ot «a eee ae ai sits ocaus aust Vensus Biedeie tomes 10000 ohms 
Plate Currents cic. gocsacaiote s ble ec a Gis Che ere eae on Reis Sika ocr saat ne ees ee ma 
Grid, Current (A pprox:) 5, lpi ce tarsie coun sl ome sein coro bere oe ogee ersiers 800 Ha 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For. fixed-bias: operation... c45..4 asim ls aniaia ee aoe roe a4 ames yes Saree paar Not recommended 

For cathode-bias operation aoc kiansa circ tates Glos fle. caetsrs icicle 0.5 max megohm 
= The de component must not exceed 25 volts. 

G2 Gip, 


6DZ7 


TWIN POWER PENTODE 


Glass octal type used as power 
amplifier tube in high-fidelity audio 
equipment. Outline 19A, OUTLINES 4 
SECTION. Tube requires octal socket 
and may be operated in any position. Sipps KG 


It is especially important that this tube, like other power-handling tubes, be ad- 
equately ventilated. Heater voltage (ac/dc), 6.3; amperes, 1.52. 


CLASS A: AMPLIFIER 


Characteristics, (Each Unit): 


Plate: Voltage nae Bye ston: ane tgusgsg seo hee et went ous ote EE eee 250 volts 
Grid-No.2'(Screen-Grid) Voltagez.< 22.1 nae re remeron ne ee 250 volts 
Grid-Now (Control-Grid)’ Voltages crate tee oe eee eee ee -7.3 volts 
Plate: Resistance.(Approx:) hep tna eee ee eee 38000 ohms 
‘Transconductances ened ne One ee eee 11300 umhos 
Plate Current stactt es 5 coca coy ee a ae ee ee nk ee ee 48 ma 
Grid-Noi2'Current.25.% 2. desaci teen et ee eee 5.5 ma 
PUSH-PULL CLASS AB; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values, Per Tube): 
PLATE VOLTAGB 5x43 ior aise sar a RSS ee Oe ar ee ee ee 440 max volts 
GRID-NO:2,V OL TAGE or iii Naerele eaitle Sic hak foeriutah ciate cn eRe a ee 300 max volts 
GRID-NO.2:INPBUT (Total) cape eae ce ee ee ee eee 4 max watts 
PLATE DISSIPATION =: 230. RR Da Oe Ok tence coe oe ee 13.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......................220.. 200 max volts 
Heater positive with respect to cathode. .....:.......... cece ceees 200°max volts 
Fixed Cathode 
Typical Operation, (Per Tube): Bias Bias 
Plate Voltage cpre te eis chs scoters rents co s telay octal: omnes te 400 300 volts 
Grid-No;2' Voltagevwaerc a. ne ose hoe ee eine 250 250 volts 
Grid-No:liVoltagestac cen oc oreo eee ee een eke -11 - volts 
Gathode-BiasReésistoren uct eee Ce or ee ne - 120 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 22 22 volts 
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Zero-Signalee ave: CUrren baat y pee kere chara slerete) aie! cellel'eketorio\elis 40 66 ma 
Maximum=Signalcblate Current tent asrererers <0, a%s) syepeiereye he). os 100 80 ma 
ZELO-SIGNAGTIGE NO: OULTEN Gee teielere rs) oo 01S eee cleatelis. cba ele eis 4 inf ma 
Maximum-Signal Grid-No.2 Current.................-++0:- 13 15 ma 
Effective Load Resistance (Plate-to-Plate).................. 9000 9000 ohms 
MotalpllarmonieIPistOrcioncsnaye ne reha ele ele = corse = cee) eke io ge edaite 2.5 3.5 per cent 
Maximum-sipnaleeower OUtpUt. «+ sides oe cee eminence s6 18 ile watts 
Maximum Circuit Values, (Each Unit): 
Grid=Now- Circus VesIScaNCers naar a etels cle tetera wise ie telstelayel oi ele heiets ern «ieee 0.27 max megohm 
° The de component must not exceed 100 volts. 
Gtr Gay 
o ELECTRON-RAY TUBE 
Pr olf Ox Glass type used to indicate visu- 
RC ally by means of a fluorescent target 6E5 
is the effects of a change in a controlling Related type: 
(i) ©) voltage. It is used as a convenient 2E5 
H 


means of indicating accurate radio- 
receiver tuning. Maximum dimensions: over-all length, 4-3/16 inches; seated height, 
3-9/16 inches; diameter, 1-3/16 inches. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For additional considerations, refer to Tuning Indi- 
cation with Electron-Ray Tubesin ELECTRON TUBE APPLICATIONS SECTION. 


TUNING INDICATOR 
Maximum and Minimum Ratings, (Design-Center Values): 


PEATE: SUPELIVAV OL TA GH ain cisie eievae < ieieiote!o of eiereseisie eo leielslerele (ele) eVe\ ele’ «© o/s es efeliel-oe 250 max volts 
CP AR GEITRV OL LAGE etree totes Gis o o oialele ole creicleie) sisi «(erelels tele clei eieiejs sfelsisieis acre { 250 max volts 
125 min volts 
Typical Operation: 
Plateaneelarget Supply. Voltage. ...).)- «crs oti ereveniels cleeleleldisls\e « 200 250 volts 
Series Triode-Plate Resistors... 6. ais oe cies occ ccces cece 1 aL megohm 
MMe eal Oi thads) chad ont aig OO TCEUO UG, igLoe EDS iOIG nica ion 3 4 ma 
Triode=Pla te Curran tY i darsrer cies cielen saci yeraieuars tsa alecele use 01 0.19 0.24 ma 
Triode-Grid Voltage (Approx.): 
MOMSRAd OW. ANGIGIOL O20. cieie.s sole ole eeiale elvelel cl olela stele) sles: « -6.5 -8.0 volts 
For shadow angle of 90°.............+.-4.. aH aageveteteheds at 0 0 volts 


* For zero triode-grid voltage. { Subject to wide variations. 


TWIN POWER TRIODE 


Glass type used as class Ai amplifier in 
either push-pull or parallel circuits. Outline 27, 
OUTLINES SECTION. Heater volts (ac/dc), 6E6 
6.3; amperes, 0.6. With plate volts of 250 and 
grid volts of -27.5, characteristics for each unit 
are: plate ma., 18; plate resistance, 3500 ohms; 
transconductance, 1700 y»mhos; amplification 
factor, 6. With plate-to-plate load resistance 
of 14000 ohms, output for two tubes is 1.6 watts. This is a DISCONTINUED type listed for ref- 
erence only. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receivers employing avec. Outline 24A, OUT- 
LINES SECTION. Except for interelectrode 6E7 
capacitances, this type is identical electrically 
with type 6U7-G. Heater volts (ac/dc), 6.3; 
amperes, 0.3. This is a DISCONTINUED type 
listed for reference only. 


SHARP-CUTOFF TETRODE 


Miniature type used as rf ampli- 


fier in vhf tuners of television receivers. 
Outline 7B, OUTLINES SECTION. 6EA5 
Tube requires miniature seven-contact Related type 
socket and may be operated in any 3EAS 
position. 
HIBATER VOLTAGE) (AC/DC) teen oie ites ccc cere eterchee ite connote eis 6.3 volts 
FLEA TER CURRENT soreness ren erate ate Oe ice CE eee 0.2 ampere 
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Without With 
External External 
D1rEcT INTERELECTRODE CAPACITANCES: Shield Shield® 
Grid No.1ito. Plates ac ee teers Hai oi aes aoe aan! 2 oe ae 0.06 max 0.05 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield. . 38 4.5 pf 
Plate to Cathode, Heater, Grid No.2, and Internal Shield...... 2.3 3 pf 
° With external shield connected to cathode. 
CLASS A: AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
PEATE VOLTAGE Minot os cate teely ae ea cote ie wea o ale a Maaptotalateraisus- Cea oe tre ee 250 max volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE! 2) 272. 29 .2-cned ine one bole ss 2 eels = 150 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
CATHODE CURRENT 22 o.c.s © Stans ceskeaee Cis OA ee ease tea ea ee eee oe 20 max ma 
GRID-NO:25INBUT s.2 0 Ss cca Meee ee ee oh ee OR EROS Ee cee Mca © ome ome 0.5 max watt 
PLATE DISSIPATION. .:.o:5..< <0 FG tat lo td Siete toe eheies dv caes een eta leery eine eae ee 3.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................0e eee eee eee 200 max volts 

Heater positive with respect to cathode. ..............0. eee e eee enes 200®max volts 
Characteristics: 
Plate Voltage Rag ewes ave MES Slatin eden speise. OSI SNS Sater le ae ete oie eines 250 volts 
Grid=Nio.2; Noltage sence honais ar ade Canertorcmae aoe ce ee ee ae eee 140 volts 
Grid-Nost; Voltage .0 5.2. oe ce oan eco octet neces ex ahem t hae eee tae =i! volt 
Plate: Resistance (A pprox.)) 22.21.54. CGS). sieiainie el ek) oud WEG ede eaten ene 0.15 megohm 
Transconductancenc* pisos fap oe a eect ad hae es I oe 8000 »umhos 
Plate Current (efi ea cre on state ecanan cual eves cne piDinatemetacens rene ate © iatelens te catamerr peer 10 ma 
Grid-No:2: Currents scsaue, 3/5 esos seit + SRS AE ECE Se eee 0.95 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 100 umhos or less.... —-6 volts 


= The dec component must not exceed 100 volts. 


DUAL TRIODE 


Glass octal type containing high- 

6E A7 mu triode and high-perveance, low-mu 
triode in same envelope. Used as a 

combined vertical deflection oscillator 

and vertical deflection amplifier in tele- 

vision receivers. Outline 14B, OUTLINES SECTION. Tube requires octal socket 
and may be operated in any position. Heater volts (ac/dc), 6.3; amperes, 1.05. 


Characteristics: CLASS A: AMPLIFIER = Unit No.1 Unit No.2 
‘Plate: Voltage « sa.c.c.cieeiste arc tae raeus cotete Mieke ort aiarere in ecseeimuscente 250 60 175 volts 
Grid. Voltage iss cicdisissa dis wee ets MOT a ee Reale ee Resiaete s -3 0 -25 volts 
Amplification Factor..c%. s.<18eens eee Soe eee ee eee 5 ae 66 —») 5265 
Plate Resistance. (A pprox.) sjcrtasis ce) aot tees ee ae ee 30000 — 920 ohms 
Transconductance j..... .1.c. sa estos <heee atetenainsel artes 2200 — 6000 umhos 
Grid Voltage (Approx.): 

For'plate current of/20 gia... stearate sere -5.3 - - volts 

~vor plate current /‘of/Z00juady «orate cen eye ieieneue eee - —- -45 volts 
Plate: current. 20 Qiiiaiets iis ca deep re aren prea tae 2: 100See20 ma 
VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 

Maximum Ratings, (Design-Maximum Values): Oscillator | Amplifier 
DC PLATS. VOLTAGE).,.;......cmt ke wae baa ie BIC eas MEO 350 max 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE®.............20.005- - 1500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE ...............-.0--- —400 maz —250 max volts 
PERAK CATHODE CURRENT). a0 2 tsi re oe eee — max 175 max ma 
AVERAGE CATHODE, CURRENT... .¢ 15! an 2440. Pose eee — max 50 max ma 
PLATE! DISSIPATION pais scent eases iat oni na isle renter 1 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200®max 200" max volts 
Maximum Circuit Values: 
Grid-Circuit. Resistance: 

For grid-resistor-bias operation........................ 1 max 1 max megohm 

For,cathode-biasoperation®. ff... «ic. <tc re eee ete oe 2.2 max 2.2 max megohms 


° The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-framesystem, 15 per cent of one vertical scanning cycleis 2.5 milliseconds. 


= The dc component must not exceed 100 volts. 
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MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 
oscillator and mixer in television re- 
ceivers utilizing an intermediate fre- 
quency in the order of 40 megacycles 
per second. Outline 8B, OUTLINES 


6EA8 


Related types: 
5EA8, 19EA8 


SECTION. Tube requires miniature nine-contact socket and may be mounted in 


any position. 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT..... 


NUR ATER AVIA UPL ETMEN CA VERAZe) were ry = cle oie te notes cierto sea = aIett eRe eet 


Without 
Drrect INTERELECTRODE CAPACITANCES: External 
Triode Unit: Shield 
(Soot MRM RENE Sok bp ee Soe GORDO Can eae o oro ooo i 
Grid to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield.............. 3 
Plate to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield.............. 1.4 
Cathade COREA COME ee ee oholsielte lo Mere lac) olsbaeremrricacs 3 
Pentode Unit: 
GTIGeNVOUIET ORE LATO Rtn ttre ete c ccia cri cree a see tone el Mako eWatraleien 0.02 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
IRS SE le, oe Bre en Rio Onn ORO DIE Mee nCko Or eRn rect 5 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
LGINTS Dae UP dale lees ey eno lene carton WPnCRNs Senko Genta. morc eaeerer. 2.6 
Heater tor@athodem anwar ein ceo ts eier ate te sie er 3 


° With external shield connected to cathode of unit under test except as noted. 


5 With external shield connected to ground. 


R 4 , ; Triode 
Maximum Ratings, (Design-Maximum Values): Unit 
PEATE LY OLDAG Wie ReneS «oi etre isan cle © rele cerals wine ereueisie iacs.7ors 330 max 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE............-+.-- - 
(COATS NIA WiC UAG@IOL. 6 ety ocbolo ns Gioia a aici rriae Row ereritc ciniab oleic - 
Gx1D-N0.1 (CONTROL-GRID) VOLTAGE, Positive-bias value .... 0 max» 
PE AEEe DISS TATION teste et costes ots cs valeyes cove me aept es, Siemetei cu ene 2.5 mac 
GrRiD-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts................. - 

For grid-No.2 voltages between 165 and 330 volts......- = 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 

Heater positive with respect to cathode..... Rocke skint Rego 200°®max 


CLASS A, AMPLIFIER 


® The de component must not exceed 100 volts. 


TYPE 6EA8 


E ¢= 6.3 VOLTS 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


6.3 volts 
0.45 ampere 
ink seconds 
With 
External 
Shield® 
Li pf 
3.2 pf 
1.9 pf 
38 pf 
0.01 max pf 
5 pf 
3.4 pf 
oS pf 
Pentode 
Unit 
330 max volts 
330 max volts 
See curve page 70 
0 max volts 
3.1 max watts 
0.55 max watt 


See curve page 70 


200 max volts 
200° max volts 


wv 
ce] 


PLATE MILLIAMPERES 


92CM-9866T 
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ae Triode 
Characteristics: Unit 
Plate Supply, Voltage so... 0... ce ate me aie so sto slate dotctale e oiaite 150 
Grid=No.ZW oltagen es nis cata temaie cic teheitanvarsre to terane eelaveienerone - 
Grid-Noil Voltage oe cgc Fea ea rail oe eat tee Sie oe eeyeiere - 
Cathode-Bias, Resistor. ..2 ooh cis crc cta ene tstertboiake haan one rae 56 
Amplification Mactor.05 i023) as = oo scysc.c = ai0, 5 ccthe mie a ats) myane altel 40 
Plate Resistance (A Pprox:)M eis eee eee teas tater. eee eentele 5000 
Transconductance 5 «65% os coaemiys pacissie oe, © ts me Pens wieiae oe 8500 
Plate Curren tac eee carccarte saesetene ie aierekel hedsh oeintenol tetova ns uaiviaus teronevs 18 
Grid-No.2 Current)... 2) 61.1.5 Bie Saale ds cheleln Sisele eleehaleie ms ater sistote = 
Grid-No.1 Voltage for plate current of 10 wa................ -12 


" AVERAGE CHARACTERISTICS 
PENTODE UNIT 
TYPE 6EAB 
E¢=6.3 VOLTS 
GRID-N2&2 VOLTS=125 


-net VOLTS EC\=9 


GRIO 


PLATE (Ip)OR GRID-N£2(Ico)MILLIAMPERES 


PLATE VOLTS 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


6EB8 Miniature type used in color and 
Related type: black-and-white television receivers. 
SEBS Pentode unit is used as video output 


‘amplifier; triode unit is used in sync- 
separator, sync-clipper, and phase-in- 


Pentode 
Unit 

125 volts 
125 volts 
—1 volt 
- ohms 
200000 ohms 
6400 pumhos 
12 ma 
4 ma 
-9 volts 


verter circuits. Outline 8D, OUTLINES SECTION. Tube requires miniature nine- 


contact socket and may be mounted in any position. 


HEATER! V OLTAGE!(AG/DC) «<0 3)c cise ools clo ottetole hove eo either int okie cine eee 
HEATER CURRENT, 05. sve aced mci acca Oc te ee ne ee 
DIRECT INTERELECTRODE CAPACITANCES: 

Triode Unit: 


Pentode Unit: : 
Grid: Noid to-Pla te siicicrtecorrn ibe enti cantare chao Mees herein cuca 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. 
Plate to Cathode, Heater, Grid No.2, Grid No.3,and Internal Shield. .... 
Triode Grid‘to Pentode Plate. 92 ea a ce een ee 


CLASS A, AMPLIFIER 


Triode 
Maximum Ratings, (Design-Mazximum. Values): Unit 
PLATE VOLTAGE cpittade te tessa 2 en) Bee eee Oe ee 330 max 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 
GRID-NO.2 VOLTAGE aoe. Sis Foe ss ns SUE OEE - 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 
PLATE DISSIPATION | Fae ooo PO aa eee 1 maz 
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6.3 volts 
0.75 ampere 
4.4 pf 
2.4 pf 
0.36 pf 
0.1 maz pf 
11 pf 
4.2 pf 
0.018 maz pf 
0.005 max pf 
0.17 maz pf 
Pentode 
Unit 
330 max volts 
330 max volts 
See curve page 70 
0 max volts 
5 max watts 


PLATE MILLIAMPERES 


TYPE 6EB8 
Ef=6.3 VOLTS 


Technical Data 


AVERAGE PLATE CHARACTERISTICS 


TRIODE UNIT 


GRID-NO.2 INPUT: 
For grid-No.2 voltages up to 165 volts................. 
For grid-No.2 voltages between 165 and 3380 volts....... 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 
Heater positive with respect to cathode................ 
° The de component must not exceed 100 volts. 


Characteristics: 


Plate Supply Voltage 
Grid-No.2 Supply Voltage 
Grid Voltage 
Cathode-Bias Resistor 
Amplification Factor 


Plate dResistanceCAPDrox.) te mjsceievehereiexerckgyelare eee ise wits erwin le's ol 


Transconductance 


Grid Voltage (Approx.) for plate current of 20 wa........... 
Grid-No.1 Voltage (Approx.) for plate current of 100 ywa...... 


Plate Current 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 


For fixed-bias operation 


For cathode-bias operation 


Neo 


GRID-N22 


>) Gane pe 


$ 


PLATE (Ip) OR 
8 


TYPE 6EB8 
E g¢=6.3VOLTS 
ID- N22 VOLTS= 125 


eC ere i ee rr 


AVERAGE CHARACTERISTICS 


PENTODE UNIT 


200 max 
200°max 


Triode 
Unit 
250 


-2 


0.5 max 
1.0 max 


92CM-9907TI 


1.1 maz watts 

See curve page 70 

200 max volts 

200°max volts 
Pentode 

Unit 

200 volts 

125 volts 

= volts 

68 ohms 

75000 ohms 

12500 umhos 

- volts 

-9 volts 

25 ma 

7 ma 


0.25 max megohm 
1.0 max megohm 


10 
PLATE VOLTS 


42CM-9906T 
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POWER PENTODE 


Miniature type used in the audio 
6E Hi 5 output stage of radio and television 
Related types: receivers and in phonographs. This 

12EH5, 25EH5, 50EH5 type has unusually high power sensi- 

tivity and is capable of providing rel- 

atively high power output at low plate and screen-grid voltages with a low af grid- 

No.1 driving voltage. Outline 7C, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 


HEATER . VOLTAGB (AGC/DG) 6 cyeystos 6 teers orwitevatsinta:a etay overs: ove a's celairavatatevavaitcle oie iene lute 6.3 volts 
HEATER CORREINT Gs ou. ca trcvatsiaies ere iatavers wkend os sacan inl eae ee ihe escn eal eiae into teeoes Le2 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No. Pito: Plate wis aes eis choise etereteis helaicte retake ehelete = aieuclere ite tetet 0.65 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 17 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3..............-... 9 pf 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
PLATE. VOLTAGE: 2 ayers srstaretote ta Sie mat cls in okeie reise mga evolonelohalleje. oka er stetakcmeholer= fer ouels 150 maz volts 
GRID-NO0.2 (SCREDN-GRID) VOL TAG tier. ototete cicie,oheisicreiore or ole wes tveNeNs or voller etal 130 max volts 
PLATE DISSIPATION Ss aiars cages aeicieteleles oie Cisteme era ciate te rate fener olaroiei a) sere 7 eee 5.5 max watts 
GRID-NO:2. INPUTS Sa eaten ore ae ae See eee ote aso tte eter e acl e reise 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathodes... 27. .j..2)-,0.< « wyisieie ae wiein  sioleiaieie 200 max volts 

Heater positive with respect to cathode........... 00.222 eee eee eee 200®max volts 
BULB "TEMPERATURE (At hottest: point) 2s. Sac aici cle cvcucce 's\es0-e busier steteleletateins 220 maz eC 
Typical Operation: 
Plate Supply* Voltages seein ocr ae a eet eects eta eaters ten etcte) terete 110 volts 
Grid-No:Z Supply Voltage ery oe 2 ee ire ee as arta evehoyaiian oie neue eae ine ce tensions 115 volts 
Cathode-Bids Resistors. eters tcnesnorauo.c: ois aforstacs vatscope canaisie tea siapecasieicieas uate ons 62 ohms 
Peak AF’ Grid=Noit Voltages e.ciicct ccc ok oe areata ak saneaetehape cust sneese 3 volts 
Zero-Signal: Plate Current... Jysccacts om ocuaectaee aie Sc rotckeiene te cielelabe sie legs ioketolee 42 ma 
Maximum-signal' Plate Currents2-. aoa +> sci ee oe tertie or tieetas oeaeotote 42 ma 
Zero-Signal: Grid=No.2' Current). 3/e.. cisie.s < sysisveautheeeieee clot clever © sins area nenenns 11.5 ma 
Maximum-SignaliGrid=No:2.Carrent sere cee on clare nin einer eisieictstere 14.5 ma 
Plate Resistance (Approx.) Py anale aie aneip cts obetovoun © sysasystsloer “issnlo- si jeporeuae Ie 11000 ohms 
Transconductance ira cc cccsccti chee bi ausie teseunieusiade eve aitegeietsts, svel nous foeueyecervhs Si ereMeeES 14600 pumhos 
Joad. Resistance: ...< ..¢.:0.2.s,octe slos< ee eke eae Sue ce Se Sete isin reecieteoetaei 3000 ohms 
Total Harmonic-Distortion: «a. -e occ > etl aslo: ec tae itera eaters i) per cent 
Maximum-Signal-Rower Outputs six. wi 27-3 e an halsrotens, co eesieekeie siete ieee ols ie oisiar 1.4 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-biasOperation’.% oc... cae oi eis ei sets.s.t,0) tne cieretorels) tae oe 3 6 TE 0.1 max megohm 

For cathode-bias operation: f22.2-. yet se celle Sane lee eee 0.5 max. megohm 


= The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


type 6EHS 
E¢=6.3 VOLTS 


GRID-N22 VOLTS=II5 ae 
a a= 
+17 |, 


100 


— 


PLATE (14) OR GRIDO-N& 2 (Icp) MILLIAMPERES 


ie} 20 40 60 80 100 120 140 160 
PLATE VOLTS 92CM—9623T 
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PUSH-PULL CLASS AB, AUDIO-FREQUENCY POWER AMPLIFIER 
Maximum Ratings: (Same as for class Ai audio-frequency power amplifier) 
Typical Operation, (Values are for 2 tubes): 


Plates Won VaMOlen GO eect iercave) saris errs eaves’ sisieusisvesens svotererarenensienene re) easlauecaiexe 140 volts 
Grid=NG@-cISUp PlYmViOMA LON acters sh ays ong cattie are ce Be ajele sive see 8 acs ua 120 volts 
Cathode-BbigerrestauOr, (paver meh vee ueks Rasiceiace cathe Sas Solace 68 ohms 
Peaks PAGTiqe NOt GVOlLAGe sc cies ti tscutiore tse cutee Cet nee a chew sitions Gennes «le © 9.4 volts 
ZOVO-SIGNAW EI AteMUUTTONt. cur eters siete citic ates ler ot cuclttace weisiecene cunisiais, eae esa sees 47 ma 
Maximilrs- signee tAten@Urrenr we py etisies Sete ited owt a si sic cus facortneye Menoveiy ovshe: 6 51 ma 
Lero- Signe | Gid-NOra CULrents «ves wc cao catiat Mee cas oe oe cic wr ee cies on ee 11 ma 
Maximum-signal Grid-No.2 Current........50+ 000 cbe+ coerce ecadeces ne alg (074 ma 
Effective Load Resistance (Plate-to-plate).............. 0. ccc eee eee 6000 ohms 
PLOLRINE arMmome nD IStOrulon ies cite ccc cenine he costar eitro ne cueun cise ties ane 5 per cent 
Maxinuim- signal bower OUtpUt.. cis. neica scaemogrenle Fepetels choy a wie ces © on tee 3.8 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Horitixed- Dias Operation .... eh ee ate fet ie oe chee ha ME cpp a ale ete lene aia oe 0.1 max megohm 
PORCAtnOde-Dias OPEratiONn.. ..cvcncba oi cleieieueysistel vcr pie saslaeta audispabadeee sms 0.5 max megohm 
SEMIREMOTE-CUTOFF PENTODE 
Miniature type used as if-ampli- 
fier tube in television receivers. Out- 
line 8C, OUTLINES SECTION. Tube 6EH7 
requires nine-contact socket and may Related types: 
be mounted in any position. Heater 3EH7, 4EH7 
volts (ac/dc), 6.3; amperes, 0.3. 
CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PLATE SUPPL YRUOE TAGE ot. root ore ra as ones (siesta sree ey oe by syenane Stead este, sha, ots 550 max volts 
SEAWIG AS} WATS ONES, os el ASI Stet RTO a Ia cath treo nea 250 max volts 
GRID-No.38 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE... ..........0.2 eee eeeseeeee 550 max volts 
CSTD NOVOEV OLTAGE wie cerca ee seat ccs) aoe tern ucaavaiaenar=ssewsd eters pears) one te atiare nate eras 250 max volts 
GATHODIIG ORRIN Pott ees. ocia Gabe he tav eh aisrraye loves apes tesite te fs fotfolaievar's \euysive're teire 20 max ma 
GRIDEN Oso ENP UPAR rca cca CTE, ones) cicoetalieboy Nas ake A oh amsusakalispavaranMowaatatichstansvanevanats 0.65 max watt 
PVA TEL) FSSIEA TION cise d oc os Re cota epe ne chara le fans tibveFavists toualows Wrsitveuetapsrsnatexebercnana aves 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............---.0.-2ee eee 150 maz volts 
Heater positive with respect to cathode.................. eee eeeeee 150 maz volts 
Characteristics: 
PUR GeV Ol eae cei a or once oe caters te fo ra tana tists tegusok ot elo poryoredep ater ot chau cnsvase labia celel eMetteusyeresacel orghe 200 volts 
rN CS ree oe eereeree ree err © eben cudieeBente, © ellelevoitettedamuevshs Connected to cathode at socket 
Grids Nore WiGit ae eee hyo ink since SRP OE NI Piston op steak ie = ake ag Map wis ol Fos 5g 90 volts 
Grid-NodeVialiapet ete > cn ec cient tre os cts Sein ea Mu nlete the ete ole eave sie sofas -2 volts 
Plate Resistance CAPProx.) -fejc eres cusue -ievem Srnrenenss ease Che risieise sje sire gids <= ler 0.5 megohm 
TT TATACOMCUCLADCOSEHIGEe o neko nis. ais sleet or Sey sia ale sae wah ale Sov she aeia isa opal Niainhguvelsy"s 12500 umhos 
LACM OH TTS Eee a, «oie SenmSTSRQIeG Bec Ns cpcl chokon aie cs 3 Gipeaicinowacn ctaiosnlkcrroncen lsacis oi 12 ma 
Grid= Nod Gurren tots oat ee oe ad retain aictetartapieteraceraatehursteds: « Aa5 ma 
Typical Operation: 
Plate Voltages vara scl ottorre tails oie eto 200 200 200 200 volts 
(USTs UN aes Bete ole RA en eda Obagi moo cee at Connected to cathode at socket 
Grid-No.2 Supply Voltage..........---+--+-+-+: 200 200 200 200 volts 
Grid-No.2. Series Resistor: 22.2. 26.0. ¢05-- 205. 22000 22000 22000 22000 ohms 
Grid=No.1l Voltages 5 - leleio tata Say fires chicve -19.5 -9.5 -6.5 -2 volts 
Transconductance.......-.062¢20secse ere eees 125 625 1250 12500 umhos 
RMS Grid-No.1 Voltage, for cross-modulation 
CACEOTAO MO! OD cea ie coro cesWoloveitsra.ia1 «ye oven er Reha erin yee 450 160 100 - mv 
Maximum Circuit Values: 
Grid-Nol-Gircuituvesistance rat tar merit ita oil scincie Sooke ainsi Hew, « 1 max megohm 
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MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined oscillator 
and mixer tube in vhf tuners of television re- 
ceivers having series-connected heater strings. 
Outline 8B, OUTLINES SECTION. Tube re- 
quires nine-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.45; warm-up time (average), 11 
seconds. Characteristics as class Ai amplifier: 
plate and grid-No.2 volts, 125 (800 maz); grid- 
No.1 volts,—-1(0 mar); amplification factor (tri- 
ode unit), 40; plate resistance (pentode unit, approx.), 0.17 megohm; transconductance, 7500 nmhos 
(triode unit), 6000 umhos (pentode unit); plate ma., 13.5 (triode unit), 12 (pentode unit); grid-No.2 
ma. (pentode unit), 4; peak heater-cathode volts, 200 maz (the de component must not exceed 100 volts). 
This type is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Miniature type used as if-ampli- 
fier tube in television receivers. Out- 


6EH8 


Kp,G3p,!S Pp 


6EJ7 


Related types: 
3EJ7, 4EJ7 


line 8C, OUTLINES SECTION. Tube 
requires miniature nine-contact socket 
and may be mounted in any position. 


Heater volts (ac/dc), 6.3; amperes,0.3. 


CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PUATE SUPPLY: VOLTAGE oon cue cecearet ae aoa ere ieee ars eae 550 max volts 
PLATE VOLTAGE Soi d sod PAC re ee OO Te en ee 250 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE... ......6.5.0000descceesees 550 max volts 
GRID-NO.2 VOLTAGE 5 tates elie ee ee nr eet eee 250 max volts 
CATHODE CURRENT: | frases see ee 25 maz ma 
GRiID-NO:2 INPUT 3508.4 EEO conc Oe ee Cet eae 0.9 max watt 
PLATE) DISSIPATION?(& £2 eset oer een a oS Toe ee ie ee eee 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................0000ceceeuee 150 maz volts 

Heater positive with respect to cathode. ............ 0.0 cc cece e eee 150 maz volts 
Characteristics: 
Plate: Voltage sr arg inc te tee ee ee eee 190 200 volts 
Grid NO.3 Site OF is ger cerns Weitere a nde ee sent eee Connected to cathode at socket 
Grid=No.2:Voltage the sco) 0h a Eee ee eee 190 200 volts 
Grid-No: 1S Voltages cn ee LC eee eee —2.35 2.5 volts 
Plate Resistance (Approximate ae 0.35 0.35 megohm 
‘TPransconductances cy. -iscsieh ocean eee 15000 15000 umhos 
Plate Currentyosqe-2 soca woke sifa acliw'usrre.saeaspewetel pay ewete hens fine oeatekre 10 10 ma 
Grid-No.2, Current. 2 4s aon Bee ores 4.1 4.1 ma 


Maximum Circuit Values: 
Grid=No.1-Circuwit Resistance. <3). ko ae eee 


BEAM POWER TUBE 


Miniature type used as vertical 


6EM5 


Related type: 
8EM5 


deflection amplifier in television re- 
ceivers utilizing picture tubes having 
diagonal deflection angles of 110 de- 


grees. Outline 8E, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 


position. 
HEATER ‘VOLTAGE}(AC/ DC) coin « 's.- tne ates cis Foes ote shee istevscs ern nce 6.3 volts 
HIBATER ‘CURRENT ic c5n tne ero oe rca te LS oe ee eee 0.8 ampere 
D1IrREcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to: Plate;cs 5. cawe won tence a oie oh. hy co ee ie ee 0.7 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 10 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 5.1 pf 
PLatE RESISTANCE: (Approx:)*5.0 2s so eee eee ee eee eee 0.05 megohm 
ATRANSCONDUCTANCE Sod coo.aeis td ue coer ed Lae 5100 umhos 


* For plate and grid-No.2 volts, 250; grid-No.1 volts, -18; plate ma., 40; grid-No.2 ma., 3. 
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AVERAGE CHARACTERISTICS 


TYPE 6EM5 
Er¢=6.3VOLTS 
GRID-N22 VOLTS= 250 
g | 
w 
: Zia ll 
a200 Ec\=o — iz 
Ss 
z GRID-N2! vou 7 
3 | — 
= 
o 
9 150 oan ie ORE 
*% -5 
z 1 — r a Lt + 
| 
© 100 4 “Woe dt 
x -10 
| 
5 | | 
Ss | -15 | 
wl 
& 5op + 
a 
Ico -20 
SSS = ee 
ees Cize =25 
v5 94 |ewe -16 
° 50 100 150 200 250 300 350 
PLATE VOLTS 
92CM-9797T 1 


VERTICAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 80-frame system 
Maximum Ratings, (Design-Center Values): 


CEP UATE RMOULAGE erasers sey Meh ane eas vo cold ds arlayaim aval otos & tre cot caoevoiud seus Ris, Sheveaeraie 315 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE} (Absolute Maximum)............. 22004max volts 
GRID=NO;2i(SCREEN-GRID) VOLTAGED 26 ..6.6)0/<o3:i0% oe svsusiosiale hEAD ahle: = het Seale 285 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. -—250 max volts 
PEAK CADHODEACURREN Tisvaiteses cult us srorsiate Shoe Sik ateebcushe a covthc Develesvnh ave shovels 210 max ma 
AV DR AGEER@ALTHODEE CURRENT). 50 anc oye siete a wlevaus ele, Stegedetans Ril Sela veucneues cevcin sts 60 max ma 
ARP ISSA TONES teeters (oni W's eh iets ta oa fas arene Less oec te cleue ee iveneues 10 max watts 
GRIDENO-ZEUNP UD. Sete tear Sih ete Shee RO en aie a ns Ue eda 1.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...................0002eceeee 200 max volts 

Heater positive with respect to cathode................. 00000 ceeeee 200® max volts 
BULBELEMPHRATURE (At hottest point)).g).0.0 6 ccc seas «cline css cre ss bes ses 250 max °C 


Maximum Circuit Values: 

Grid= NOs OlTculLTIveSIStANCE@ Ae er. tee sien STRAT tree Re os tenets cae 2.2 max megohm 
+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

“ Under no circumstances should this absolute value be exceeded. 

= The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
WITH Eco AS VARIABLE 


250 
Type 6EMS 
E¢=6.3 VOLTS 
GRIO-N2 1 VOLTS =0 
200 
vw 
Ww 
o 
a 150 
= 
< 
=] 
ms 
= 
Ww 
& 100 
< 
J 
a 
50 


ae 100 150 200 50 300 350 400 
PLATE VOLTS 92CM-9672T 
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DUAL TRIODE 
Glass octal type containing high- 


6EM7 mu triode and high-perveance, low-mu 
Related types: triode in same envelope. Used as com- 
10EM7, 13EM7 bined vertical-deflection amplifier and 


vertical-deflection oscillator in tele- 


vision receivers employing picture tubes having 110-degree deflection angles and 
high ultor voltages. Outline 14A, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. For curve of average plate characteris- 


tics, Unit No.1, refer to type 6DR7 (Unit No.1). 


HEATER VOLTAGE (AC/DC) R208 coc oo ee eee eee 
HATER CURRENT? re eae cee uae eee eer 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 

Grid t0;Plates..22 Sag ass. ch aera eee Le ee 

Grid ‘to Cathode'and' Heater™ sere ee eee eae eee 2.2 

Plate toi\Cathodejand Heater®. 7.2.70 nh eee ee 0.6 

CLASS A, AMPLIFIER 

Characteristics: Unit No.1 
Plate Voltage? V7. i. <ceh wa ot.etaehorss Sos ANien Salata ee cere 250 
Grid: Voltage’. 25 i..05,. ets crta tans oh Oe es eces -3 
Amplification’ Pactor 2... coc seeree sn oe ee en eee 64 
Plate|Resistance: (A pprox.) yan een hi ee ae eee 40000 
"Transconductance'.:-.).sns, 2 eee ne tee 1600 
Grid Voltage (Approx.): 

Kor plate current of 1Opa.2 nae eee eee -5.5 

For plate current of 100 pas nee eee eee = 
Plate Currentat 3 tecsiprstn sie one Ee oto roe 1.4 


Plate Current, for plate voltage of 60 volts and zero grid voltage = 
Plate Current, for trid voltage of -28 volts.................. - 


Unit No.2 
10 


th 
1.8 


Unit No.2 
150 


10 


ma 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical-scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical-scanning cycle is 2.5 milliseconds. 


"= The de component must not exceed 100 volts. 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 


For operation in a 525-line, 30-frame system 


Unit No.1 
Maximum Ratings, (Design-Maximum Values): Oscillator 
DO PLATE VOLTAGE Seek hence hee eo enya 330 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE#............-..-200- - 

PEAK NEGATIVE-PULSE GRID VOLTAGE.................00-- —400 max 
PRAK CATHODE CURRENT ink eee se oo eote oan oe TT max 
AVERAGE CATHODE CURRENT?).2.0 5000 geo tee cnet seen 22 max 
PLATE :DISSIPATIONS ee es Ute oR ee ee ee 1.5 maz 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 
Heater positive with respect to cathode................ 200 mazx® 


AVERAGE PLATE CHARACTERISTICS 
UNIT N22 


TYPE 6EM7 


140 


Unit No.2 
Amplifier 
330 max 
1500 max 
—250 max 
175 max 
50 max 
10 max 


200 max 
200 max® 


PLATE MILLIAMPERES 
3 


° 50 100 150 200 250 300 350 400 
PLATE VOLTS 
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volts 
volts 
volts 
ma 
ma 
watts 


volts 
volts 


Technical Data- 


Maximum Circuit Values: 


Grid-Circuit Resistance: Unit No.1 Unit No.2 
For grid-resistor-bias operation.........0....+.eeeeeeeee 2.2 max 2.2 max megohms 
BHorieathoue-V1as Operations... cisco eee s ciele a ois ce cuenes 2.2 max 2.2 max megohms 
- DIODE—REMOTE-CUTOFF 
' PENTODE 
Miniature type used as combined 
if amplifier and AM detector in AM 
and AM/FM radio receivers. Outline 6EQ7 
8D, OUTLINES SECTION. Tube re- pated Reon 


quires miniature nine-contact socket 12EQ7, 20EQ7 
and may be operated in any position. 


HEATER VOL UAGHCACDC)) cea voters tester bursa atte ore Bee leaniin oes oll cco mueene alone.» 6.3 

II WATER CURRENT Nhe). cocks ee bre ies ceete tates Becllen nts bode to Sulpetens ayateked Mop adedtr +: aiteRaPaver-< 0.3 ampere 
D1REcT INTERELECTRODE CAPACITANCES: 

Pentode Unit: 


(Ge Gh Niet! eo IGE, Sean obuc.oos Fon qo gn anno sow OO GOS OOo DO Ce 0.002 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and Internal Shield 5.5 pf 
Plate. to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield . . 5 pt 
PentoderGumd: Noulkbo-Dicde- Plate: csc iss. sels ispecies ose ke otveroraxeltrtars wlohe ears 0.0015 max pf 
Pentoucke aveworioder Plates ser sor eiere be cde feces noo usevens, «los less! ole ceveh oka ales 0.095 pf 


PENTODE UNIT AS CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PUATERY OL TAGE Meer er ery coos ic tee bie fe tetalle weil 0g voyie wilanevielteltv ord eM edesiefisrar eas beers 300 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE: 

GRILL VOU ALUIG teeters er eens rere el tetera cheer stab ot cvayarstten tis? suas eialenshabel mart 300 max volts 

INVESTOR CUES nn at ian Binsd CIGD big RICE OOO Carin Cho miner cee etn Merry —300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. . . 620.6 cece neces ee 300 max volts 
GRIDIN O- ORV OLTAGE seer cheats earn e tote octane torah oar eetraierene, <gahn rey oUeus ait lumens oe usenet See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

LYRE Od CRUD Tee! Gin rae OO SET OO ERO DOIG CnC OID CONGO.) SO ern cee ctr 0 max volts 

INerative-piashvaller irra cine © sivas ceteris eickn restr teeials eer -50 max volts 
PACA EPI ISSTE ALT ON sie tetas oo ay cha eiodsuisiesy tao aoc el Op epaayouley od nc apsy sus Gesl os) 9 eueiser'ay oil 3 max watts 
GRIDINGISEENE US oer ete eee. Se ign owns Sorlameeutiteimeberatrendys © glu ceca 0.2 max watt 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 150 volts. .............0--es eee eeeeee 0.6 max watt 

For grid-No.2 voltages between 150 and 300 volts. .............. 0 eee eens See curve page 70 
PEAK HBATER-CATHODE VOLTAGE: 

' Heater negative with respect to cathode.............. 20s eee eee 200 max volts 

Heater positive with respect to cathode. ............--0 sees eee eeee 200" max volts 
IBULBULEMPERATURE (At hottest point))c cis... . ee octets lee eiel a we chee 150 max ss 
Characteristics: 
IDNR: oohtion od oat ype Ae oO Geo D a acd > Paddac aso cciidinniGn aca 100 volts 
GTC ree tn ace ceed hsecali Mana yMNG nt cede be agate Gidea ole Connected to cathode at socket 
Hriternhal ciel cise ieea cs sea cas eee ce cose s bteL sh syiclisd of opens tafe one Met oa saumwe ici Connected to cathode at socket 
GrId- ING CEN OLEAZ OMe. cere enero tate cic inte terers, oreke syliote soetch ee ane Rathi ole. susie 100 volts 
Grid- Nol Suppl yav Ol bagel rere meee erst cits orcs © siean sb scr snp a staitorsijeraroyeh- lee <i = 0 volts 
GridsNoushesistor (BY PaSSeG) weve ce tseies aaron tietecatne oy Needle ass verry aLs leis 2.2 megohms 


AVERAGE CHARACTERISTICS 


TYPE 6EQ7 
iqjEf=6-3 VOLTS 
GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 
GRID-No.2 VOLTS=I00 GRID-No.| VOLTS Ecj=0 


+ 


AMPERES 


iw 


5 


PLATE (Ip) OR GRID-No. 2 (IC2) MILLI 


SSE 
[e} 100 200 300 400 500 
PLATE VOLTS 


92CM-10680T! 
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Plate Resistance (ADPDTOX:) «4 esesscve hen ies Oe i pan oe Rie eae ee cae ee 0.25 megohm 
Transconductance 3). 2.252 ees oe ee ee ae Oe eae 3800 umhos 
Plate: Currents :% .2 2.48 es OE ei eatin. Sea oo eee eee eee 9 ma 
Grid-No.2 Current. . |: < Stiace Stina 8 occas ual ac og Oraliedtc ori Pewerat once emt 7 ee 3.5 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 40 umhos........... —20 volts 
DIODE UNIT 
Maximum Ratings, (Design-Maximum Values): 
PLATE CURRENT Is) fs <<. sate etree tia hare ee etete ore PaTRUTe ae sites eerie 1 maz ma 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 2ma........................0-. 10 volts 


= The dc component must not exceed 100 volts. 


HIGH-MU TRIODE 


Miniature type with frame grid 
used in vhf tuners of television receiv- 
ers. Outline 7B, OUTLINES SEC- 


re) ER 5 TION. Tube requires miniature seven- 
Related types: contact socket and may be mounted 
2ER5, 3ER5 in any position. Heater volts (ac/dc), 


6.3, amperes, 0.18. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGE ive Ayaversciansncsis, Soles sraty ie oui mae amietroreatebe lors ove cress eeloere See ee 250 max volts 
GRID VOLTAGE, Negative-bias valuien... seed tcc nee tee ee -—50 max volts 
CATHODE CURRENT t-8 ae ¥ alesuctere site laos caren see ail eoeapereeekaer on een 20 max ma 
PLATE DISSIPATION \q g.creleeiniete eet Cites Coo ee ne ee 2.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 2.00 ce eee eee 100 max volts 
Heater positive with respect to cathode. .............ccc cee cee eeeee 100 max volts 
Characteristics: 
Plate Voltaged 0005/55, ve ASP GSR a wa pee lod ana ies eek ve eine 200 volts 
Grid! Voltages. § 5 51..5...5 She PR a ea sel ae ee uly shelve -1.2 volts 
Amplification Factor s.i.,c sv. nena ee Pe Fe ae ee 80 
Plate: Resistance (Approx.):/70 0 ce ie eee een eee 8000 ohms 
Transconductance) «0/55. Acnceas acs, Oa Ae ee eee 10500 umhos 
Plate: Current eck toc ae cece ta cera eee 2 eee ee ee Se ee ee 10 ma 
Grid Voltage (Approx.) for transconductance of 500 umhos............... -3.8 volts 
Grid Voltage (Approx.) for transconductance of 100 umhos............... -5.6 volts 


Maximum Circuit Value: 
Grid Circuit‘Resistance ts ore aise oogonia Bee ee 


HIGH-MU TRIODE 


Miniature type used as grounded- 
cathode rf amplifier in vhf television 
receivers. Outline 7B, OUTLINES 

6ES5 SECTION. Tube requires miniature 
seven-contact socket and may be op- 
erated in any position. Heater volts 
(ac/dc), 6.8; amperes, 0.2. 
CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATS VOLTAGE. i. ce Pe ne te ae eee a Cee Ee eee 250 max volts 
GRID VOLTAGE, Positive-bias value...... Biel gidevar'ald fee, «ls atone oie eae aicia Guede errata 0 max volts 
CATHODE: CURRENT 3.5< 2 PRR TOS SoS ee ree Ree ee 22 max ma 
PLATE: DISSIPATION: ... sa ciraaes ate eee ee R ereteahs oR eeaete cute teste, Aik eas aoe 2.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........5 0.00 e cece eeeees 100 max volts 
Heater positive with respect. to cathode. 7.0.00 5. dncnae sds oan 100 max volts 
Characteristics: 
Plate Voltage.).5.s2). Shwok ods cite» ORaae te ee We net ie oe eee 200 volts 
Grid Voltsige Fo OO cere coenk. rte eee te tte te oe CEE creer cer TSE e —1 volt 
Amplification  Factorys ..5.s5ijveis, «ile sass seville petetapata #2 tye sxe arount cater ieuatedeieeaece 75 
Plate Resistance (Approx:) <!.4. s/s spat arses eave hie ei ero ata Paretowehatewe even na sayageanne 8000 ohms 
Transconductanee 207.28 05 > sis scciie e.clemsaiecale <ytastaciatens oheleei oem cite tee 9000 pumhos 
Plate Current i853 is took coo oc ere aa Aor eee eee ence eee 10 ma 
Grid Voltage (Approx.) for plate current of 100 wa ...................... —6 volts 
Maximum Circuit Values: 
Grid-Circuit Resistance. cere tele + cvelsions tie Oued iotete cle iele ate) eka atone eee eet 1 max megohm 
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a VARIABLE-MU TWIN TRIODE 


OY Pa Miniature type with high trans- 
conductance, variable mu, and low 6ES8 
Gt kt, noise; used as cascode-type amplifier Related type: 
pd & in tuners of television receivers. Out- 4ES8 
= line 8B, OUTLINES SECTION. Tube 


requires miniature nine-contact socket and may be operated in any position. Heater 
volts (ac/dc), 6.3; amperes, 0.365. 


CLASS A: AMPLIFIER (Each Unit) 


Characteristics: 

Plate Violtagememerte Gc ciation ie chine ch oeelcnteecs 90 90 90 volts 
GridsVoltagetaia een ic oo ok ono eee bbe ee ee —1.2 —5 —9 volts 
Plate Resistance (Approx.):. ...cis.ccccceccccceeeeccce 2500 = - ohms 
pransconductance maa... ciethcls fecisisu. coo cro oeece ee 12500 625 125 umhos 
Plate Garren pattie as ese i ON pe a, at} 15 - = ma 


CASCODE-TYPE AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE SUPPLY VOLTAGE with plate current of 0 ma..........-...00-e00ee 550 max volts 
PLATE VOLTAGERCH ACH Unit) \uhses chee s e.e.c/o0 oie tom ten dbs Aiba kine beak 130 max volts 
GRID VOLTAGE, Negative-bias value (Each unit)................e00eeeee —50 max volts 
CATHODE OG URRENTI(Dach unit) ria isi ioscan ao en oe oe ewliine 22 max ma 
PLATO ISSIPATION: (Ach Unit). te tis, occ d cee td pee dae - 1.8 max watts 
HEATER-CATHODE VOLTAGE: 
Unit No.1:° 

RMS voltage between cathode and heater.................-seeeeee 50 max volts 
Unit No.2:8 

RMS voltage between cathode and heater®................000ceeeee 50 max volts 

DC voltage between cathode and heater®.............0c0cccceeceees 130 max volts 


In a cascode-type circuit with the grid of the 
output unit connected to a voltage divider? 


Typical Operation: 


SUD BIVAMOLEA GO weetar tay ene oper foi ciate: sie Gutter aye a ee eh ae Dione 180 volts 
Plate Current : 15 ma 
Transconductance 12500 umhos 
Noise Figure* 6.5 db 
Grid Voltage (Approx.) for transconductance of 125 umhos............... sal) volts 
Input Voltage for cross-modulation factor of 0.01 and 

transconductance: Of :1 25)um hOB oo <:s tise: ste awrcke ois crete ole eek ale tare 500 mv 


Maximum Circuit Values: 

Grid-Circuit Resistance; (Zach uUnit)icce,+ soys.ed-1, oipsaitiovers aioe siceobacvedtle die ave lmax meghom 
° Grounded-cathode input unit—pins 6, 7, and 8. 

* Grounded-grid output unit—pins 1, 2, and 3. 

* Cathode positive with respect to heater. 


° In order not to exceed the maximum-rated plate voltage when the cascode-type amplifier is controlled 
it is necessary to use a voltage divider for the grid of the grounded-grid output unit. 


* Measured with tube operating in a television tuner. 


HIGH-MU TWIN TRIODE 


Miniature type used in high-gain, 
resistance-coupled, low-level audio- 6EU7 
amplifier applications where low-hum 
and non-microphonic characteristics 

i KT, are important considerations, such as 
in microphone amplifiers and in preamplifiers for mono- and stereophonic phono- 
graphs. Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. For typical operation as a resistance- 
coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 


HEATER WOLTAGE (AC/DC). Geman aero ree erapilelolatateseicns Rieraretsth..s 6.3 volts 
SRATMRY CORRENTE Miia rm ahr en FOr ee eee ion ce oe: 0.3 ampere 
Direct INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 
GiTidiE ONP Sa Cee ee Re eh a heparin eh BO ee chee cant hr YS Gs 1.5 pf 
Griditor@athode andiHeater.. 40-1. vac Me Wena: See ek 1.6 pf 
Plate toWwathodcandileater fuacane aouceke och oe ole a ciser la aloe 0.2 pf 


RCA Receiving Tube Manual 


EQUIVALENT NOISE AND HumM VOLTAGE (Referenced to Grid, Each Unit): 

Average: Value®. mio cou Gicreiste em erticr Cacho waters, sieiesa,chs omer ie Oe eer eee: 1.8 microvolts rms 
* Measured in “‘true rms” units under the following conditions: Heater volts (ac), 6.3; center-tap of 
heater transformer grounded; plate supply volts, 250; plate load resistor, 100000 ohms; cathode resistor, 
2700 ohms; cathode bypass capacitor, 100 uf; grid resistor, 0 ohms; amplifier frequency range, 25 to 
10000 eps. 


CLASS A, AMPLIFIER (Zach Unit) 
Maximum Ratings, (Design-Maximum Values): 


PLATE: VOLTAGE fa cisas atte See ee Sa eta Meee esata Te St eRe IME 330 max volts 
GRID VOLTAGE: 

Negative-biassvalues:ac cn isam ceca eee are LEE eee eErEe —55 max volts 

Positive-bias valu@s «6.06.45. 4hith tances eolewe Met robes oredadictets 0 max volts 
PLATE DISSIPATION 5 o-c10-5 cesar ete ane ROC ernie MO Te Ge otro eee ieeeate 1.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .........--.-eeececeeecees 200 max volts 

Heater positive with respect to cathode. .........0.-:0++++++s+oceee 2008 max volts 

The de component must not exceed 100 volts. 
Characteristics: 
Plate: Voltagetin cccicocnceae heuer Sue Cre LeEe eae aes RS eter ae 100 250 volts 
Grid Voltage ss ccs pote cee Coe Te ee ee ene eee wee -1 -2 volts 
Amplification! Wa ctor .).;<, «,.<c1.ratereceleyerpeleholeleue! sve. srelevsPolsic es ele etait 100 100 
Plate: Resistance (A pprox.))sstoeo «t-te aries eeieieenetaets 80000 62500 ohms 
Transconductance.. oc anoeeccht oe Uo OO ee 1250 1600 umhos 
Plate ‘Current japenmer cree cise ote assoc tte eteiare icin grenchsta ler einaster aeite 0.5 1.2 ma 
AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE 6EU7 
E¢=6.3 VOLTS 


PLATE MILLIAMPERES 


° 100 200 300 400 
PLATE VOLTS 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined e, 
6EU 8 triode oscillator and pentode mixer in 
Related type: television receivers. Outline 8B, OUT- @) 

5EU8 LINES SECTION. Tuberequiresmin- ° 


jature nine-contact socket and may be 
operated in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A: AMPLIFIER 


Triode Pentode 
Maximum Ratings, (Design-Center Values): Unit Unit 
PLATD,. VOLTAGE So cre. ciceveeus cco OER ene 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................. _ 330 max volts 
GRID-N 0.2 VOLTAGE (0 5.4.0.0 5st os ets siolae ste ences oes eee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
IPRATE! DISSIPATION sates cette oe een ee Oa ee eee 3 max 3.1 max watts 
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GRID-No.2 INPUT: 


For grid-No.2 voltages up to 165 volts................. = 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts....... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200°max 200°mazr volts 
Characteristics: 
AACE SUPPL Yigv OLUR LEE cigrers =. ols oy oys rele siete eens sileeieieus ne) toe 150 125 volts 
EPICA NOLS SUPPLY GVOMAZES «6 S.cie rs cssic sco cssudhalone grdwesialeve Giavereveld a _ 125 volts 
GEICO NEG OL UE WON aps ro cies ve: satse Cove te, allele tisha o: 0ilase a exec nelle Severe leita rare _— -1 volt 
Cathode=Bias FesSLOM a. citi ierer el o.0%e 7a a.cle js eralets ieiala ka. ny, 5.4.8 56 _ ohms 
PAT PLIRCALIONIE ROLOL. 1c ccoice.s sieves 212s 5 vials ce eft Sie niie ots wieveat d 40 —- 
PlateiResistancer(Approxs) a: ovcralore ose eGov’ coarse Ce sh ese aoe las 5000 80000 ohms 
RAP ATIS COR UCEM ECON Ee gcteg 5, is oxeycleeaiters io: .<fe Witollele fone atch ol rceaaua ia jolie oh 8500 6400 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... —12 -—9 volts 
Pla tei Gurren terrae sare craves acl em. acave ote le si sonleisuaréhoe Glows era:s « 18 12 ma 
Grid-No:2 Curren tere. ses susys sc telotoe te telcke ss: ate, si eve, ie: aie leteteraoiane = 4 ma 
Wath Od CRW REAM =U OL UITIO So forrest a ens sies late. «sx vi-olie eninge curse ele 35 —_ seconds 


Maximum Circuit Values: 


Grid-Novl-G@ircuit Resistance 6, oc:.<< oso tee oasis De es estes te 0.1 max 0.1 max megohm 
° The dc component must not exceed 100 volts. 


= The cathode warm-up time is defined as the time required for the transconductance to reach 6500 
umhos when the tube is operated from a cold start with dc plate volts=100, grid volts=0, and 


heater volts=5.5. 
SHARP-CUTOFF TETRODE 


Miniature type used as rf ampli- 
fier in vhf tuners of television receivers. 
Outline 7B, OUTLINES SECTION. 6EV5 
Tube requires miniature seven-contact 
socket and may be operated in any 
position. Heater volts (ac/dc), 6.3; 
amperes, 0.2. 


CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PEER TEV OR WAGE reetee cust: por ayohsAy oneesne re Goleyetapeusvateleones tres oie ction rence ds nandyioveratlecootegers 275 max volts 
GRID-NO 2 (SCREEN-GRID) SUPPLY VOLTAGE... ........0 ccc cececececees 180 max volts 
GRID-NO-ZAVOBTAGH ee ces 8 Seid oe baa oe eis a ak Sores Bare eae des See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
CATHODE |CORRENT Sy ape cn te eee Mee ke ele RRM baie sgsdecues 20 max ma 
GRID-NO.2 INPUT: 
For grid-No.2 voltages up to 90 volts.............cccceeeeucececuce 0.2 max watt 
For grid-No.2 voltages between 90 and 180 volts...................- See curve page 70 
PUATHUDISSIPA TION Bete ated ietete soe eran ee lives ralele ic loro) MOR ws wach cecied ss 3.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............0ececcecevcees 100 max volts 
Heater positive with respect to cathode. ........... 0. cece cece eee ees 100°max volts 
Characteristics: 
PlAtONVGltA ge Merete eerste ccuc. crs, Ptaka toponsy <yarskandrelantuctcksPartct ines a yO ahaa ets vaste sy che 250 volts 
Grid-NoZiVioltage tape aire Sere oe ee tarsi whee oes oes ee OR Oe ee eee tee 80 volts 
Grid-Niovls Voltage saris cites ecto s.nce ald e Ottoie.e. oftkeveae ofa thate-gerem Maes ess aes -—1 volt 
Plate ResistanceCA PDLOK cic ise aah) ccc ieke ash he a Choke a edews nual saree tae leben 0.15 megohm 
Transconductance sAacdiict coe Oe SS ONS Oe ae OOOO OE Se 8800 umhos 
SEEOGIG © EERODIG CARORAL TCI SEE SS Seger PRPs Sanne Re ee oe ae LS ma 
5 Spc sotes ARORA Oe RCSD etic Reh SORCRE ERtEanS SRE Pens, A MEIC eer 0.9 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 100 umhos.......... —4.5 volts 
Grid-Now-Circult iesistance. eee. aes emis toe ces cteite a cine oc cttia cee cre 0.5 max megohm 


HIGH-MU TWIN TRIODE 


Miniature type used as a relay- 
control tube in remote-control tuning 6EV7 
units of television receivers. It is proc- 
essed specifically for operation under 
standby conditions. Outline 8D, OUT- 
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 
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HEATER VOLTAGE (AC/DC) ie). Fs sin Tee Sel eile wie bese eesti ercne fe elles 6.3 volts 
HEATER CURRENT oie. coon nee eee ae ee eee eee eee 0.6 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No.2 
Grid ito; Plate cccctiye poke cxcgenen) iis ee eset aoe ORO 3.4 3.4 pf 
Grid to Cathode and Heater? oo op ace -oeter © ote pense 3 3 pf 
Plate:to Cathode‘and Heaters en pores ote cte re are reer 0.33 0.23 pf 
Characteristics: CLASS A, AMPLIFIER (Each Unit) 
Plate Voltagensiei cee Oe wo ee hs Se woe aiepalohe eter Siabsre toasts s leloenigtare haere 250 volts 
Grid’ Voltage incl eicin fe Shee ee ess oan sans gone aba steel oo auetle)ier ahesy sen eter oltre nS -2 volts 
Amplification. Factor: -actsctn geet enn eee eo IOs eis ores eee 60 
Plate Resistance. A pprox.) ieee oe iors cise teas oon er teeise erat eaten ce eee ene 11500 ohms 
Transconductancemtis oo ns eet ieee oa Gee ens eee eens eet ieee ees 5200 umhos 
Plate Currents Bae s 5 chore sve ate ae desis SI fo abies Yo estate Ne netetle Na fa koe vaste none aT 9.2 ma 
Grid Voltage (Approx.) for plate current of 100 wa..................-.4- -9 volts 
RELAY-CONTROL SERVICE (Each Unit) 
Maximum Ratings, (Design-Maximum Values) : 
PLATE! VOLTAGES. sccen.c so stencs tore: cuca oceans ts) =) aletevictal syonsisioye) oy sasteieteparelers ay eutatenel oneal 300 max volts 
GRID: VOLTAGE;)Positive-biasivalue). .c... sn cae oe eee ee cette wis os Serene 0 maz volts 
CATHODE CURRENT ood a creunisver> «hs ole Aiets aimchaeis © eioierc anette aie 20 max ma 
PLATE DISSIPATION: 
When “‘on’’ time exceeds 30 seconds in any 2-minute interval......... 2.5 max watts 
When ‘‘on”’ time does not exceed 30 seconds in any 2-minute interval. . 4.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................0. eee eee eee 200 max volts 
Heater positive with respect to cathode................-..-.-eeeee- 2008 max volts 
= The de component must not exceed 100 volts. 
Typical Operation with 2500-Ohm-Relay Load: 30 seconds More than 
With “‘on”’ time in any 2-minute interval: or less 30 seconds 
Plate Supply’ Voltage:. 2... corm wercme tists ee ete oie i leis 250 150 volts 
Zero-bias Plate Current soy smi) ese Sere es oe ae elel ie elses 18.5 10 ma 
Grid Voltage (Approx.) for plate current of 100 wa.......... -9 -5 volts 
Maximum Circuit Value: 
Grid-Circuit Resistances coe cerevote oie erste eres onokenesaoitotac teetny <4 akietene levator stay -melene Kare 3.9 max megohms 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


PLATE MILLIAMPERES 


° 100 200 300 400 
PLATE VOLTS 


SHARP-CUTOFF PENTODE 


Miniature type used in the gain- 
6EW6 controlled picture-if stages of vhf tel- 
Related types: evision receivers operating at an inter- 

4EWS, 5EW6 mediate frequency in the order of 40 


megacycles per second. This tube fea- 
tures controlled plate-current cutoff and high transconductance (14000 y»mhos) 
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Leni ee 


combined with low interelectrode capacitance values. The 6EW6 is provided with 
separate base pins for grid No.3 and cathode to permit the use of an unbypassed 
cathode resistor to minimize changes in input conductance and input capacitance 
with bias, without causing oscillation. Outline 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and may be mounted in any position. 


IMA TER)V OLTAGE(AG/DC) cares eee toon CRM ee eee ons, mT ee CictatsPo ate 6.3 volts 
ELBA POR CURRENT arya dates cis yeh arareicsiciofeie oiitets Gio ftovevassiatel etheuedisieceeos beaters 0.4 ampere 
Without With 
External External 

DIRECT INTERELECTRODE CAPACITANCES: Shield Shield* 

GridtNometoPlatese eres te cn cn enti enone 0.04 max 0.08 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3 and 

internaliShield Aaa weskh Me oh oS Mid ee 10 10 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
internal\Shield vrs eMC eat ane skeet cae k 2.4 3.4 pi 
CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
CAT ENV OLTAGE Sannin slc stron sco sch nite sk « ia seria cee oe 330 max volts 
GRID NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value ..............++. 0 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. ..........0-0ccccececeeeeee 330 max volts 
GRID-N OZ NVOLTAGH irene ee aia eee eee le oe ent tee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value...............-. 0 max volts 
PUATEE ISSIPATION evasion atte coe aie. re eae ee eee aban ae 3.1 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts...........0ccee cee cceceeeees 0.65 max watt 

For grid-No.2 voltages between 165 and 330 volts................00- See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............c0cceccceeeeces 200 max volts 

Heater positive with respect to cathode. ............ceccevceccecees 200®max volts 
Characteristics: 
Plate Supplvav oltage seatrer iiss oe occ crc fisic ic fe e rel sererh cielo Sin ehsienave icin aa cahete 125 volts 
GridvNOc oper ois EPG a a aa he sispenehe; « suavauojovevertsolorevslers,susvoxeancsicrs Connected to cathode at socket 
Grid=No:2Suppl yg v OLLALE a. torts excise isc sarelelse's ict shor vhaaousicbey nletovcheioloreraverevaiartehoee 125 volts 
Cathode-Biag Resistor ctr... ec cine Tee ee cae Te ee erie al Sas 56 ohms 
Plate mesistance Approx.) cate ccc oe ale eon ee eee ene oe ntoncs 0.2 megohm 
ED FANSCONGUCLANCE sre rt enes ries eee eeTe ole ie atte lace oie a coiiecs nasbaveleteusiore, @ elepeneeneienc 14000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 uwa..............000- -3.5 volts 
Plater terenGeericrere siecle tes aie eiclaie a seis aievaleie ais dive eiatim earns aieiere 11 ma 
Grid -Nioszi © UT ON U smctres soveveieye.c es oie odie escapes ele es, oxo erchece o/s eieiere anate\ sieve taearend 3.2 ma 


* With external shield connected to cathode. 
® The dc component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


P= re VTE Eepea 
(aba Ve So Ed | TYPE 6EW6 
fishes sl sbiaere 
ane KEK 
mde a 
Ss 


25 


GRID N23 AND INTERNAL SHIELD CONNECTED 
TO CATHODE AT SOCKET. 
GRID-N22 VOLTS =125 


(oleslabedio | st: Wea fen el me ed 
pf tee 
pf ttt ttt} 
(eg ae IE a ee ee i ed La 
SS SS SG 


PLATE VOLTS 


PLATE(Ip) OR GRID-N22 (Ico) MILLIAMPERES 


92CM-9965TI 
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DUAL TRIODE 


Neonoval type used as combined 

6EW7 vertical-deflection oscillator and verti- 
cal-deflection amplifier in television 

receivers. Outline 11B, OUTLINES 

SECTION. Tube requires neonoval 


nine-contact socket and may be operated in any position. For curve of average 
plate characteristics, Unit No.1, refer to type 6DE7 (Unit No.1). 


HEATER VOLTAGE (AC/DC). .0.05 2020200 ccc ewan sens ssengnes sciences nese 
FIBATER CURRENT. 6:05. occ oo csclo seine cele eleyelniejais © vie elnieo c)eieieie s.sisieie ole 
DrrEct INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 
Grid to Plate s/j0 fecliis <5 xa er cicte ceenelaleietepclancuslarereretel etwas salar 4.2 

Grid to Cathode and Heater............-:e--eeeeeeeeeeeee 2:2 
Plate to Cathode and Heater... .........--2-seeeeeeeeeees 0.4 


Characteristics: Unit No.1 
PlateiVoltage M:)2cprcieciec ore) sietelow eyo ehaue cle oreseloicte  elaota etarilenai sie 250 
Grid Voltage ts Piwicicid oe = err oe © See etek Sole legeiers aleanels als (eves —11 
Amplification; Mactor: ici cists c/o cet ere ae + « olese alnde tele reetetslon sta 17.5 
Plate Resistance (APprox.)........0cscccccccccccecsccescs 8750 
Transconductance sticc sos ser olse ro era hoo eisistohs. os. 3:16 auntie (eVatolts| «Iain 2000 
Grid Voltage (Approx.) for plate current of 10 wa........... —20 
Grid Voltage (Approx.) for plate current of 100 va.......... —- 
Plate Currents fo.8 0/00 o . cen ic tole otek a ls miovalle ls (ats feletarolerale ls fells taste 5.5 
Plate Current for plate voltage of 60 volts and zero grid voltage -_ 
Plate Current for grid voltage of —25 volts...............++- _ 
VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Unit No.1 
Maximum Ratings, (Design-Mazximum Values): Oscillator 
DC. PLATE VOLTAGE? sonics elesice sta eretele ole) sleleisieloletsle eteteisretsts 830 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE® é — 
PEAK NEGATIVE-PULSE GRID VOLTAGE.........0+-++e+eee05 -400 max 
PEAK CATHODE CURRENTS @ slo 0 0.50100 s/0)0 6 @ o.0)eieicie 00 s/eee oe» TT max 
AVERAGE CATHODE CURRENT... ....000cccccccsccecesccsee 22 max 
PLATE: DISSIPATION So te% ciclo ne een elaeie ele Soca ebote oieclere sisiers 1.5 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............-- 200 max 
Heater positive with respect to cathode. ...........-.+- 200°max 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
For cathode-bias operation. ....... 0... cece cece e eee eeee 2.2 max 
For grid-resistor-bias operation..........-.++2+eeeeeeee 2.2 max 


6.3 volts 
0.9 ampere 
Unit No.2 
9 pf 
7 pf 
1.2 pf 
Unit No.2 
150 volts 
—17. : volts 
800 ohms 
7500 p»mhos 
sy volts 
—40 volts 
45 ma 
95 ma 
8 ma 
Unit No.2 
Amplifier 
330 max volts 
1500 maz volts 
-250 max volts 
175 max ma 
50 max ma 
10 max watts 
200 max volts 
200°max volts 


2.2 max megohms 
2.2 max megohms 


= The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


® The de component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 


TYPE GEW7 
E,=6.3 VOLTS 


140 


Q 
is} 


PLATE MILLIAMPERES 
@Q 
(2) 


/ 
LEE 
MALACCA 


° 50 I fe} 250 300 350 400 
PLATE VOLTS 
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BEAM POWER TUBE 


6) Glass octal type used as horizontal deflection 
amplifier in television receivers. Outline 25A, 
K GQ) OUTLINES SECTION. Tube requires octal 
G3 socket and should be operated vertically (base 
down or up) or horizontally with pins 2 and 7 in 6EX6 
a vertical plane. Heater volts (ac/dc) 6.3; am- p 
SONOS Dn peres, 2.25. Characteristics as class A: ampli- epicted type: 
(8) fier: plate and grid-No.2 volts, 175; grid-No.1 21EX6 
G2 volts, -30; triode amplification factor, 4.2; 


plate resistance (approx.), 8500 ohms; transconductance, 7700 umhos; plate ma., 67; grid-No.2 ma., 
3.3. Maximum ratings as horizontal-deflection amplifier: de plate volts, 770 maz; peak positive-pulse 
plate volts, 7000 max; peak negative-pulse plate volts, -1500 maz; de grid-No.2 volts, 195 max; peak 
negative-pulse grid-No.1 volts, -220 max; cathode ma.,.770 maz (peak), 220 max (average); plate dissi- 
pation, 22 max watts; grid-No.2 input, 3.5 max watts; peak heater-cathode volts, 200 maz (the dc com- 
ponent must not exceed 100 volts). This type is used principally for renewal purposes. 


2 G 
BEAM POWER TUBE 
'L, Glass octal type used as vertical 
deflection amplifier in television re- 
HOXALAOn ceivers. Outline 148, OUTLINES 6EY6 
(6) SECTION. Tube requires octal socket Related type: 
A and may be operated in any position. 7EY6 
G3 Heater volts (ac/dc),6.3;amperes, 0.68. 


CLASS A: AMPLIFIER 
Characteristics: 


PlatewVoltages mers 7 ss ease eee eee eee eee ML 50 250 volts 
Grid-NoiZsVioltage:. teaakeceneiins ait foe% hoe A aS Oe oe 250 250 volts 
GTIGENOEIEViOLtR Ze sacar obsic ere eS uc Barents caro 0 =17.5 volts 
Plate Resistancei(A PProx.) o...c.2t lace Anis.) cere ee ee eee _ 60000 ohms 
A TANSCONAUCTANCE oo ake re, 3, axe aie vo spt are wr Satesc chara eatllsneieearane smmyene aie — 4400 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... = — 48 volts 
Pinter Currentay ser ctrsicd oot sila 2 ore Ee Oa ne date ne 153° 44 ma 
Grid-No:zi@urrentn.2 scm cess woke: Be sone ce ee bane ae meus PAO 3 ma 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values) : 


DCPREATHRVOLTAGE ow eeegc uc aieanpar ities te errr OTE Cee ee ee ae 350 max volts 
PHAK POSITIVE-EULSE PLATE, VOLTAGE®...2 16.0.0 5 puss eocie trea ientidiels ss neo oe 2500 max volts 
GRID-N0:2'(SCREEN-GRID) VOLTAGE... = 0 5c0. 0. scl sce ee sect cewaceae 300 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. —250 max volts 
PEAK CATHODE CURRENT........ AUS DORIC OG, See tect: MRD DS cio Ome ae 180 max ma 
AVERAGE CATHODEICURRENT shied c sos ckctt ek cher sce oo dee banal 60 max ma 
IPEATE, DISSIPATION: a savtntoice ciatenTe Oa hd sehen, Mee Maes 11 max watts 
GRID= NOVAPLM PUL apne trade ests g acts yae ia Gena yeienspe sas Re PE he oan ce Rete sarah is 2.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....................-0--000e 200 max volts 

Heater positive with respect to cathode.................0cce eee euee 200®max volts 
BULB LLEMPERATURE CAt hottest point): . 4.25 22-00 noe ents cnc es certs 200 max cc, 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
INonAxedebias Operation .-ioso rary oy nsech atin werainlons atebclete nee «Meee «obs =e 1 max megohm 
Normcatnode-bias operation... ceaes...aste clea sk ee 2.2 max megohms 
® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
° The duration of the voltage pulse must not exceed 15 per cent of:one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
= The dc component must not exceed 100 volts. 


G2 Gi 

(4) (5) BEAM POWER TUBE 

Li Glass octal type used as vertical 
petiocuon, erpliies in ps re- 6EZ5 

(2) (7) ceivers. Outline 14E, OUTLINES 
é Sw "SECTION. Tube requires octal socket 
and may be operated in any position. 
G3 Heater volts (ac/dc), 6.3; amperes, 0.8. 
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€LASS A: AMPLIFIER 


Characteristics: 

Plate Voltage. wis «ec n0% «six ae te Oe ee ee eee 60 250 volts 
Grid-No.2 "Voltage ™:... 2's Sa eo ad ee 250 250 volts 
Grid-NosL Voltage...) .... on eee ee ee ee eee 0. —20 volts 
Plate Resistance’(A pprox.)j0<2 ces ee oe eee - 50000 ohms 
Transconductance:. 005 os «3k ape e ee eee e eeee — 4100 »umhos 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... = —50 volts 
Plate Current4..2ct2.-c6)) 5 doo ee ee eee 180° 43 ma 
Grid-No.2 Current... =). Scere ao ete eee eee 26° 3.5 ma 


VERTICAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DG: PLATE VOLTAGE s.d553 kone ek ait ao ee SEC ee eee ee 350 max volts 
PEAK. POSITIVE-PULSE PLATE’ VOLTAGE. sense ie nee oe eee eee 2500 max volts 
GRID-NO,2 (SCREEN-GRID) VOLTAGE 0. a0 60 fn 6 pea cian eeees. Sens eee 300 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. —250 max volts 
PEAK CATHODE CURRENT. 2 5)02 cc Seo So ee eee ee eee 260 max ma 
AVERAGE’'CATHODE' CURRENT): 5/25. sihe 1 ytloneace peciad) oem nthe ain Picea ee 75 max ma 
PLATE DISSIPATION? : 244 cs 3 Se ee a Tee eee 12 max watts 
GRID-NO: 2 INPUT 25. 2 hh 5 5 eaten as SA ee ee ee 2.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................0 00 -e eee eee 200 max volts 

Heater positive with respect to cathode.................0.c0c0ceees 200"mazx volts 
BULB: TEMPERATURE (At hottest point)=. 22. ...0.-. 200. ..0 been eee 200 max oC 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation? 5ticcime ce ai lee Sete ae cores Ee ee 1 max megohm 
For cathode-bias operations <4--cecaee eee ee Le eee 2.2 max megohms 


® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


° The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


® The dec component must not exceed 100 volts. 


HIGH-MU TRIPLE TRIODE Kta.K7, 3 


Miniature type used in oscillator- 


mixer and afc service in FM receivers. °T3(3) (7°72 
6EZ8 Outline 8B, OUTLINES SECTION. 

Tube requires miniature nine-contact Gr; JO Pr, 

socket and may be operated in any 

position. Heater volts (ac/dc), 6.3; am- KT3 Gt, 


peres, 0.45. 


CLASS A: AMPLIFIER (Each Unit Unless Otherwise Specified) 


Maximum Ratings, (Design-Mazimum Values): 


PLATEVOLTAGE Sy See PR ss Se BE Pere eee eee 330 max volts 
GRID VOLTAGE: 
_Negative-biasvaluevins, ain 45 ie eee Re Se abe ae —50 max volts 
Positive-bias:value 29 x. &.2):22 to ON ee, 0 max volts 
PLATE DISSIPATION. 506 25 $56 0.0 084 sass cc ee ee Ee 2 max watts 
TOTAL: PLATE) DISSIPATION CALL plates) ae ee eee 5 max watts 
HEATER-CATHODE VOLTAGE (Unit No.3): 
Heater negative with respect to cathode..............ccececceeeeeee 100 max volts 
_Heater positive with respect to cathode.................ceeeeeueees 100 max volts 
Characteristics: 
Plate Voltages Bio. o fda 5 02 be ele Mea eae Re ELLE, Sette RRO 125 volts 
Grid Voltage ..32: 105, 3)54: Res SEO Ee i, Sole 1 volt 
Amplification Factors <a? -pas/ac ccc cde Beto cee Cer a re 57 
Plate Resistance (Approx.) 522.0. gro, Se ee, 5 eee 13600 ohms 
Transconductance. 7) i )o.c. esis 4 atid. (oie oe ea eee 4200 »mhos 
Grid Voltage (Approx.) for plate current of 20 yva........................ —4 volts 
Plate Current ss 305 Siac doe oes Pk ey ee ee Co 4.2 ma 
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S:6F5 
NC:6F5-GT- 


Technical Data 


HIGH-MU TRIODE 


Metal type 6F5 and glass octal type 6F5- 
GT used in resistance-coupled amplifier cir- 
cuits. Outlines 3 and 15A, respectively, OUT- 
LINES SECTION. Tubes require octal socket 
and may be mounted in any position. Type 
6F5-GT may be supplied with pin No.1 omitted. 
Heater volts (ac/dc), 6.3; amperes, 0.3.Typical 


6F5 
6F5GT 


Related type: 


12F5GT 


operation as class A; amplifier: plate volts, 250 (300 maz); grid volts, -2; amplification factor, 100; 
plate resistance (approx.), 66000 ohms; transconductance, 1500 uzhmos; plate ma., 0.9. Peak heater- 
cathode volts, 90 max. Type 6F5-GT is a DISCONTINUED type listed for reference only. Type 6F5 
is used principally for renewal purposes. 


6F6-G K 
ne {ere GT G3 


POWER PENTODE 


Metal type 6F6 and glass octal 
types 6F6-G and 6F6-GT used in the 
audio output stage of ac receivers. 
Tubes are capable of large power out- 
put with relatively small input voltage. 


CLASS A, AMPLIFIER 


6F6 
6F6G 
6F6GT 


Outlines 5, 26, and 14K, respectively, OUTLINES SECTION. Type 6F6-GT may 
be supplied with pin No.1 omitted. Tubes require octal socket and may be mounted 
in any position. It is especially important that these tubes, like other power- 
handling tubes, be adequately ventilated. Types 6F6-G and 6F6-GT are used 
principally for renewal purposes. Heater volts (ac/dc), 6.3; amperes, 0.7. 


Pp 2 : Pentode Triode 
Maximum Ratings, (Design-Center Values): Connection Connection* 
PLATERVOR TAGE a yarns TO eee ne enoOe Aeon es. de 375 max 350 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE............ 0000s eeees 285 max — volts 
PUAPERDISSIPA TION Zin there ortas clea aa ee ele woe ex Eee ete ee 11 max 10 max watts 
GRID-NiGL2UNPUU steiera fos wate ae ee ae ees ST ee Ee ea 3.75 max - watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 90 max 90 max volts 

Heater positive with respect to cathode................ 90 max 90 max volts 

. a Pentode Triode 
Typical Operation: Connection Connection* 
PIAGENVOlUAPOREM Re Rtiers cies sects 6.515) Soe ua.lobe do teas wusteyep ensures 250 285 250 volts 
Grid-NO-cuVOMagents ocr acct eee eee me dee ees 250 285 - volts 
Grid-No.1 (Control-Grid) Voltage................. -16.5 —20 -20 volts 
Peak:AR Grid=No.1, Voltages sc.da eee apie e eins cers 16.5 20 20 volts 
Zero-signalyblate Currents ig nea q ocho etoile oes as 34 38 31 ma 
Maximum-Signal Plate Current................... 36 40 34 ma 
Zero-Signal Grid-No.2 Current................... 6.5 “f = ma 
Maximum-Signal Grid-No.2 Current.............. 10.5 13; - ma 
PRIA DLL CATION SUA CTOR sia archate re opecrs) efercrantinysrarcxerete, Seder cte - = 6.8 
Plate: Resistance, (A pprox.)ia.« sec ook ucsenclecie eo 80000 78000 2600 ohms 
Transconduelance feo clio ccs Sheers eee we 2500 2550 2600 umhos 
1702 GMIVCSIBUATI CE eye ate ee ak oie ein aio Moree sis eeseyae bau 7000 7000 4000 ohms 
Total Harmonic Distortion,....\..« «see eiee ie eee mee 8 9 6.5 per cent 
Maximum-Signal Power Output....:............. 32 4.8 0.85 watts 

PUSH-PULL CLASS A, AMPLIFIER 

Maximum Ratings: (Same as for class A, amplifier) 
Typical Operation (Values are for two tubes): 
PUA LOL MOURA SSE cpa cc Sanaa Meeeh rece aie veya arora a NRE Soe ik eT Eee 315 volts 
GTid-=N Ose ViOLUA Ge Wr eater ere raed eee etna oes sca = ues Sesh ase siermice Gina ols 285 volts 
Grid=-NoacControl-Grid)) Voltages bccn svakieno census Moekas cere dose eee els —24 volts 
Peak AFP Grid-No.1-to-Grid-No.1 Voltage. 30.00... cc oe. eee c cc csee ne 48 volts 
ELO- SIGNAL EAAbe CMTPeMt forces oie Sieve ole ee char eile aie cae te ahaa ohn eis eo pnaniwe ous eeie eee oa, 62 ma 
Maximum=-signaleeiate @urrent 5 cc jes te ne cee nie meals a cuaiuds Rtereeae ne 80 ma 
DeLo-wignal Grig-NOe Current i505 ete tier iste in coer Wein eit tinibleve oielnsiaterene 12 ma 
Maximum-signal Grid-No-2') Current) ..2c.5 60 cis ocien side ee ca cis siceneeesns 19.5 ma 
Effective Load Resistance (Plate-to-plate)............. ccc eee eee cece ees 10000 ohms 
otal iH armonienOispOrbloninnc. cas itens aot Ne are ees eee ene oe ne ee oe 4 per cent 
Maximum-signal: Power OUutputsic neinsieccchirs yest uel nite ane oe aie sianseenee 11 watts 


265 


RCA Receiving Tube Manual ———$— 


Maximum Circuit Values: 

Grid-No.1 Circuit Resistance: 
Forfixed=bias operations s-cie sett Seer ole ote esi terre nels 0.1 mar megohm 
For cathode-bias operation. . 0... 0.020. 22 cee tees ae Sees ee es 0.5 max megohm 


“ Grid No.2 connected to plate. 


LOW-MU TRIODE— 
REMOTE-CUTOFF PENTODE 


Glass type adaptable to circuit design in 

6F7 several ways. Outline 24B, OUTLINES SEC- 

TION. Heater volts (ac/dc), 6.3; amperes, 0.3. 

Typical operation as class Ai amplifier: pentode 

unit —plate volts, 250 maz; grid-No.2 volts, 100; 

grid-No.1 volts, —3; plate resistance, 0.85 meg- 

ohm; transconductance, 1100 umhos; plate ma., 

6.5; grid-No.2 ma., 1.5; triode unit—plate volts, 

100 maz; grid volts, —3; amplification factor, 8; plate resistance, 0.016 megohm; transconductance, 500 
umhos; plate ma., 3.5. This type is used principally for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as voltage amplifier 
or phase inverter in radio equipment. Outline 23, 


OUTLINES SECTION. Tube requires octal 
6F8G socket. Except for the heater rating of 6.3 volts 
(ac/dc) and 0.6 ampere and interelectrode ca- 
pacitances, each triode unit is identical elec- 


trically with type 6J5. Type 6F8-G is used prin- 
cipally for renewal purposes. 


DIODE—SHARP-CUTOFF, 
TWIN-PLATE TETRODE 


Miniature type used in frequency- 


6F A7 divider and complex-wave generator 
circuits of electronic musical instru- 


ments. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine- 
contact socket and may be operated 
in any position. 


HEATER VOLTAGE (AG/DC) io piciictuietstels ewe etopete ieee eka lns sae) Uren ts eerie 6.3 volts 
FIBA TER CURRENT: © onc. 6 ee rs = onchote oreteene eh Pen feign ols be eat se hohe allele 0.3 ampere 
DrirEcT INTERELECTRODE CAPACITANCES: 
Tetrode Unit: 
Grid’No:1 to Plate Aw epee ietn re eee re are terete 0.040 pf 
Grid No.1 to Plate Besagete cret RAGR ee nas Soe ole tee eee ras 0.030 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield........ 5.5 pf 
Plate A to Cathode, Heater, Grid No.2 ........---. +0 eee ee ee eee 1.8 pf 
Plate B to Cathode, Heater, Grid No.2, and Internal Shield.......... 1.8 pf 
Tetrode Grid No.l to.Diode Plates sno. sete. o iae ie - wateree 0.022 pf 
‘Tetrode Plate A to Diode Plates +2 aon se acta te teeter eeat 0.020 max pf 
Tetrode Plate B to Diode Plate... 025s oe ee ee 0.055 pf 
CLASS A; AMPLIFIER 
Characteristics, (Tetrode Unit): 
Plate A and Plate B connected together 
Plate Voltagerni cect ttciec tite sein tris Gites) oe chert rat tt tee ae reer eae 100 volts 
GridENG22 Voltagec: cca tenceictris oe old te inet or teeta tre ater ania ot tet a Pace ao te 100 volts 
Grid=Noct Supply Voltage tates cust actencret We oy = eee eel ou -atran estas eedeanys ck enees 0 volts 
Grid-No.l Resistor(By passed) 5 foe). tee ro ee eee ies or dele ane megohms 
Plate Resistance (Approx, messes tenets eee oh troge tahoe eg ed a ee 90000 ohms 
Transconductance.............-. TEE es cere eC Ce ere 3200 umhos 
Plate Current ee ee tert Ors ino, ence en ctr ean orem are 3.8 ma 
Grid=No.2’Current 52 20 pe ce ee ea eta a sd corona cope ad oa) SC eaten alee aot ee per ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa.................. —4 volts 
Using either Plate A or B, with unused plate grounded 
Plate Voltages cay sesso sore ener chaste oneeu ta aran iene oh ee eaten cree ee rena 100 volts 
Grid = NG@I2eV Gl tare rer croc neve ei ce oe eee eas ars ee ee ae 100 volts 
Grid-NoslSupphy-Voltages im on se stan Sate eitlene otelecet stra nee ot ere ta 0 volts 
Grid-NoM- Resistor (BY passed) inca nies cose tr te ci iene tae eae rene eee 2.2 megohms 
Plate Resistancei(Approx.) io 1.0 a uaae severe sues yates ele eee Cae 130000 ohms 
Tra nsconductancemac ante oO. hence icin nie seine ao ee ee ea 1900 umhos 
Plate Currentta ee i thc ies oe Mga soos Oe ie cia dette otk nr tae YA ge ma 
Crid- Noid Currentins cent ete a rtoe- = bein beta orn pie ae atone ite ee neers 3 ma 
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FREQUENCY DIVIDER & COMPLEX-WAVE GENERATOR 
Tetrode Unit 
Maximum Ratings, (Design-Maximum Values): 


PEATE AsV OLTAGH See, ta eee oe he ee ee een er ene 330 max volts 
PEATE BEV OL TAGE iit cs, ciate. DAO Oe ed od ohne BEN LD SSR Be 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. .............-.--0.0000005. 330 max volts 


GRID-NG 2 VOLTAGE 62 tre Sets Se eee he see bs ree he 


SARE DSCIRO KONO See curve page 70 
GRID-NoO.1 (CONTROL-GRID) VOLTAGE: 


INGPAtEVe-DIAS Valle ih on pure PEs tien nate: cleats. Game. -50 max volts 

Onitive-pias Value sien erie ree ee ea eT ee a eee oad 0 max volts 
VATE ASIDISSIPATION 4: sh rc RAS tein ole See eros Sas gested aoe ee 1.5 maz watts 
VATE BPD ISSIP ATION: Seer vreh tala ios oc eters yavereteaaice, seu avd bitepeh an he tees selot bey Wi cee 1.5 max watts 
GRID-No.2 INPUT: 

For grid-No-cuvoltages up to 165, volts... 26. .-. sess u ee. ccee eens f. 0.65 max watt 

For grid-No.2 voltages between 165 and 330 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............0.0 eee eeeeeee 200 max volts 

Heater positive with respect to cathode. ..............00.0ececueeee 200® max volts 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 


For grid-No.1 resistor-bias operation... ............ 00000 eeeeeeeeces 2.2 max megohms 
4 Diode Unit 
Maximum Ratings, (Design-Maximum Values): 
PLATE CURRENT cca Secrets ae woe cee ten ee aes ee 1 max ma 


Characteristics, Instantaneous Value: 
Tube) Voltage Drop for plate current of 2ma.......-..<-s.0cc+sccoevese 10 volts 


" The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6FAT. 
E,*6.3 VOLTS 


GRID-No.2 VOLTS =100 
PLATE A CONNECTED TO PLATE B. 


p-No! VOLTS 


GR\ 


PLATE (Ib) OR GRID~ No.2 (Icp) MILLIAMPERES 


0 100 200 300 400 500 
PLATE VOLTS 32CM-10693T 
H 
DUAL TRIODE 
G 
°T2@) : Glass type containing high-mu 
\ and low-mu triode units used as com- 6FD7 
Gr Kt, bined vertical-deflection oscillator and Related type: 
vertical-deflection amplifier in televi- 13FD7 


sion receivers. Maximum dimensions: 

over-all length, 2.9 inches; seated height, 2.62 inches; diameter, 1.188 inches. Tube 

requires miniature nine-contact socket and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 0.925. 


CLASS A: AMPLIFIER 


Characteristics: Unit No.1 Unit No. 2 
PlAtehV oltage., Sasi gusnretvetin atone Duron Ore ralae eeu e oes 250 60 150 volts 
REPU BVIDILA OO teh. c= -eeNes oc axe pees boirsns re aarti hers rossieastne -3 0 -17.5 volts 
Amplification: ha ctor meer, ore cele hd Monheteks 64 - 6 
HiatervesistancerCA PPTroxs ide cei. wic. ater sic ater) eco thelci ations. <ve 40000 —- 800 ohms 
TrANSCONGICLANCE) cere Ie, «cians che ini Se. Gate me ee ten er tctraneeaire 1600 — 7500 umhos 
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Plate Current... «0. oe cae ne a igs ea re etter ot 1.4 952 40 ma 
Grid Voltage (Approx.): 
For plate current of 10 pa......-.--. eee eee eee eee es -5.5 - - volts 
For plate current of 100 wa.........--- see eee eee eens ~ - -40 volts 
Transconductance, for plate current of 1 ma...........-..--. - ~ 500 umhos 
Plate Current, for grid voltage of —25 volts..............-.-- ~ - 6 ma 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 


For operation in a 525-line, 30-frame system 
Unit No.1 Unit No. 2 


Maximum Ratings, (Design-Maximum Values) : Oscillator Amplifier 
DC. PLATE VOUTAGE i os en et totter eaten oe taraieee 330 max 330 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE®............-..-4+5 - 1500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE.......-.-....-+-.+--- —400 —250 max volts 
PEAK CATHODE} GURRENT | Sete reteset hearers 70 max 175 max ma 
AVERAGE CATHODE GURRENT owas aioe eee = orate el ernne ene 20 max 50 max ma 
PLATE DISSIPATION. coe Fe re et te reer a nore netomat 1.5 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200°®max 200° max volts 


Maximum Circuit Values: 
Grid-Circuit Resistance: 

For grid-resistor-bias or cathode-bias operation.......... 2.2 max 2.2 max megohms 
2 This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
® The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
® The de component must not exceed 100 volts. 


G2 Gy 
BEAM POWER TUBE : a S 
6FE 5 Glass octal type used in the audio o 
output stages of compact stereophonic 
Related type: phonographs and in radio and televi- OAT On 
5OFES sion receivers. Tube has high sensi- (8) 
K,G3 


tivity at very low plate and screen- 
grid voltages; it can deliver relatively high power output at low values of plate 
load resistance. Outline 14F, OUTLINES SECTION. Tube requires octal socket 


and may be mounted in any position. 


FIBATHER VOLTAGE (AC/DC) o-.s gabe se eher-pokekemsienekousicpegttscel= = ols enetastat We\el- axoutits 6.3 volts 
HEATER CURRENT $0358 fee cosctvn os ce cee he ae eee ote gto atta eRe one ehs tatrueenees noon sis 1.2 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid Nel to Plate ten tesco eee cre auc ote etre retteree siete 0.44 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 15 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................ 9 pf 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 


PATE VOLTAGE sy cera ik rr oh aol Tee one aoe ete a Roads fens Reis adele onc to 175 maz volts 
GRIp-N0.2)(SCREEN-GRID) VOLTAGES, 62750005 oie wie) «ora oe! hole eistierslig eretolel= 0 = «im lel © 175 max volts 
Grip-Noi2NPUT..4-. << nees See Tee: MSE Cae tere eer etter 2.4 max watts 
PEATE DISSIPATION cae. <2 seieucieis ke casual ere ido ole 14.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: ; 

Heater negative with respect to cathode..........-.. 00 eee eee eee ee 300 max volts 

Heater positive with respect to cathode. .........-..5 +e eee ee eee eee 200®max volts 
Typical Operation: Fixed Bias Cathode Bias 
Plate Supply Voltages. 00. nese on es cre ae E eee 130 145 130 145 volts 
Grid-No.2'Supply; Voltage:ferns staat ee er 130 145 1380 145 volts 
Grid-No.1 (Control-Grid) Voltage................-. -12.5 -16 - - volts 
Gathode-Bias Resistors nace a. cetecuteere he eerste el tole - - 120 150 ohms 
Peak AF GridsNoslivioltage ser accu: cn -  tentree ce es 1205 15 1191554 volts 
Zero-Signal Plate Currentey gees cc. yeas i el 82 80 88 86 ma 
Maximum-Signal Plate Current.............-.+.+5- 94 100 90 86 ma 
Zero-Signal Grid-No.2 Current..........-.-+.+-+--+ 4 4 5 402 ma 
Maximum-Signal Grid-No.2 Current...........-.... 15 18 9 17. ma 
Pilate Resistance (A pprox:) eur «6 8s foc nena vies = =- 8000 - ohms 
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AVERAGE PLATE CHARACTERISTICS 


Type 6FES5 
E¢=63 VOLTS 
GRID-N# 1 VOLTS=0 


Bale 

| 
SED Ss 
poss 


| 4 


PLATE MILLIAMPERES 


0 100 20 40 160 


t L 180 200 
PLATE VOLTS 


BVO Ga sy 
JOUR sia 


STANSCONGUCEANCE Mee hae eed ae hire eae ells aeeele - - 

WoadsResistancewe tee, acs scsteare Geto othscsag eaters 1000 1000 
TLotalHarmonice Distortions, ..5..aree cic ale baw aes 12 15 
Maximum-Signal Power Output...................-- 4.2 5.6 


PUSH-PULL CLASS A, AMPLIFIER 
Maximum Ratings: (Same as for class A, amplifier) 
Typical Operation (Values are for two tubes): 


Plate SapplyavOMaeee ar ete: ack na carts 6 he ince els slots sct 130 
Grid-Nio:Z Supply uv oltage sree o.coln «ais. oleic eerste ohne ces ss 130 
Cathode-Bias Resistorm cress se canis tins She since eee eiae 75 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 25.8 
Aero-signalvblacei Current) cteciecie vio wie cielayotaleNeretete se eve 150 
Maximum-sienal Plate/Currentso: ce toeos nee seinen ele ee 154 
Zero-SignaliGrid=Nio.2 Current, 9.06.2. . cocs ce ce case ace ne 7.2 
Maximum-Signal Grid-No.2 Current..................0000. 17 
Effective Load Resistance (Plate-to-plate).................. 1600 


Motalsttarmonicy Distortion nem acc ene tone eas serach a eaters 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


Howuxed-bias operation weaiac ee eres hice ke tee hicdote a elas 
Hor Cathode-bias! OPEration oy.5,<bustscysoeuctebue ocssushsuseort Wom aeno swe 6 as aie 


= The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


Tree 6FES 
E¢=6.3VOLTS 
GRID-N2 2 VOLTS= 125 
350 
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6FG6 Refer to type EM84/6FGS 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 
6FG7 oscillator and mixer tube in vhf tele- 
Related type: vision receivers employing series-con- 

5FG7 nected heaterstrings. Outline8B,OUT- 

LINES SECTION. Tuberequires min- 

iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A: AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Mazximum Valves): Unit Unit 
PLATE VOLTAGE. «cbhae ocge- seadceete Sere ae ere en terete 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. .......--.----. - 330 max volts 
GRID-NiO.2 VOUTAGE ec. «Sere eee otic = etics 2 palistal on omabehrcelcals = See curve page 70 
Grip-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value... .. 0 max 0 max volts 
GriD-No.2 INPUT: 

For grid-No.2 voltages up to 165°voltst Psa ce nee = 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts....... - See curve page 70 
PLATE DISSIPATION. - rege = eicisicdans tee = ts ote oss ene atia abratasielisyls ete ce 2.5 max 3 max watts 
Peak HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............- 200 max 200 max volts 

Heater positive with respect to cathode.......-......-- 200 max° 200 max° volts 
Characteristics: 
Plate: Voltage soccer e ae re ee ener cee mee eerie tenaree ter -noins 125 100 125 volts 
Grid-No.2 Voltage... .< + sempre + se cess er eee = 100 125 volts 
Grid-Nosl Voltage: soa. s.r cee ete ein ete -1 0 eT volts 
Amplification Factor........-.---+e0+ erect reer eet eees 43 = = 
Plate Resistance (Approx.)....--.--- +e ees e eee e teeter eee 5700 —180000 ohms 
Transconductance. ..--. 22.002 e esse ee eter t eters tee 7500 7400 6000 umhos 
Plate: Current comm oi oo ets ie eaters crate ntoe rete eaten doesnot ner 13 w 11 ana 
Grid-No.2 Current... . - <= crermerer seen ee mene” meleiatonn cde = cs. 4 ES 
Grid-No.1 Voltage (Approx.) for plate current of 30 wa....... -6.5 Spe ie volts 


° The de component must not exceed 100 volts. 


HIGH-MU TRICDE 


Miniature type used as an rf am- 
plifier in vhf tuners of television re- 


6FH5 ceivers. Outline 7B, OUTLINES - 
Related types SECTION. Tube requires seven-con- 
2FH5, 3FHS tact socket and may be mounted in (1) 
any position. RK 
HEA TERI OLTAGE (AC/DC) > cere cepa ce ab ieisteln ey ete ere erniaicet ey = nodal) = gta 6.3 volts 
HBATERICURRENT soe ice martes oe esr ete te naiene lek Be Reetae 0.2 ampere 
Without With 
External External 

Direct INTERELECTRODE CAPACITANCES (Approx.): Shield Shield@ 

Grid’ to Plates. ccc ea ot dais celetncietiem lea innit teres 0.52 0.52 pf 

Grid to Cathode, Heater, and Internal Shield........... B54 ars pf 

Plate to Cathode, Heater, and Internal Shield.......... sae 4 pf 
e With external shield connected to cathode. 

CLASS A, AMPLIFIER 

Maximum Ratings, (Design-Mazimum Values): 
PLATE VOUTAGBeeiette sce bf aes aiadepersusbisle orehiete + 6 siete (ole nitsugle ole cenepekshorolcne rate eit 150 max volts 
GRID VOLTAGE, Positive-bias value. .... 1.6... - see eet ee ee ee tee ete 0 max volts 
CATHODE CURRENT) 22 e065 ooo ih 202% Gye 6 9) are wo 49S epee enat ote fhy oy exe foie yenene oealetel abel eyel > 22 max ma 
PLATE DISSIPATIOND a. o nelestoc cares Guages cree octal tet Ohenshenentenas barrens lsrepols 2.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to Cathode. .2 ma. ccs ete ot eae 100 max volts 

Heater positive with respect to eathode Ll 40% Rea secre potters 100 max volts 
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Characteristics: 
PLACE RVOLGR CIRM Pe arch ssc okese Tecate ota colak ast at ae as pene trae at cagettareain eeee 135 volts 
Grid BViolta ve spn cee ices ciel chen ates Mic cacheteomasaieis [stee sade oetiee oe tetele shat -1 volt 
PlaterResistancelCA pprox,) acon cicmtcrcrs Macec cients aie ciaie eno cnaerd Soc ie ele Sesion 5600 ohms 
PLransconauccancere srr nie. er > oy eo ods eset te Smee aaie nets want aoe 9000 »mhos 
Plate Curren treenmiae creak cee cee ooh iad betters Cale hte laa es al ma 
Grid Voltage (Approx.) for plate current of 100 wa...................004. -5.5 volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
BOTZCA (HOGEL DIAS OPCLaviOn <> ce ieee er eariells aay oyeyetp onsets anata gea cee une jels ra. Us 1 max megohm 
1 T 
TYPE OF HS 
E¢=6.3 VOLTS 
yn 
w 
a 
w 
a 
= 
<q 
a 
w 
= 
w 
% 
I 
a 
PLATE VOLTS 92CM-10355T! 
MEDIUM-MU TRIODE— 
Hea Zs THREE-PLATE TETRODE 
f TR 
(a Miniature type used in complex- 
Pr ev Wa) Sere wave generator applications. Sharp- 6FH8 
(g \ cutoff tetrode unit has pair of additional 
RON. riara Plates. Outline 8B, OUTLINES SEC- 
(9) TION. Tube requires nine-contact 
PIBTR Petr socket and may be mounted in any 
position. 
HM BATERSVOLTAGE (AC/DC) aantien eaten ttae te an etcere ct aeeene ate recente ies 6.3 volts 
EEDA THR IC URREIN Ta car ccrversed cs. suateonea shel et audanre Ora eheae honest AGRE cleat an mca rerene 0.45 ampere 
DrIRECT INTERELECTRODE CAPACITANCES:° 
Triode Unit: 
(Croiol ay Led el et eet cada aro CTE aS CReIG Gor OR Io ae Ge At cn ORIG ciate 1.4 pf 
GridjtorCathode and Heater sass. otc tho ae cra i are ie ke 266 pf 
Platetoucathode and HN Gater ta. sateen cater uate, «aie ee Lan on ae 1 pf 
Tetrode Unit: 
Grid eNonecorP later Nia mewwe ae ac. etka seen aie roca nce che Ruets sated ate eh eeeuen: cor 0.06 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Plate No.1A, and Plate No.1B 4.5 pf 
Plate No.2 to Cathode, Heater, Grid No.2, Plate No.1A,and Plate No.1B 1.4 pf 
mhetroderGrid No. conlriode Plate an ace ance consis wee © citation nye sioiies 0.35 max pf 
letrode;PlatexN 0-2:towl riode: Plates. a. .camicso set ssesacdelerees nine semen er cle aioe 0.008 max pf 
°With external shield connected to cathode. 
CLASS A, AMPLIFIER 
Characteristics: Triode Unit 
PP latesV Ota ger Bre rtenare tena fers tter xs to 3 uate enon tus alsdls ol aa lode Sh es cby spend) sey smarsasge: he hou 100 volts 
Grid Volta genmaemes. ths 6 ree tc ena ne ca ee ee one omen: -1 volt 
Amplification Pactor’...0s Coaster eee oto cn tone kx RAE Me nals 5 40 
Pilate Resistance! (Approx) i... <hr crons ate aie raters euais cacao ole steed om siete ste eee c 7400 ohms 
(Pranskconductance... poe voter ae ee oe tee ie Lisle nioee oe eae 5400 »umhos 
Plate: Carre teers civ. cto ols (ores tee ae es aus are a ales be etc Hohner tans mua seskanece 7.9 ma 
Grid Voltage (Approx.) for plate current of 100 wa................00 00 ee —7 volts 
Tetrode Unit with Plates No. 1A and No. 1B Connected to Cathode at Socket 
Plate=No Zev Ola se ctu Reey eke Got cake So goreis tein ona RaternetTe 250 volts 
Crid= NiO; 2uNViOlta FG mete te mice ere leis, oie uos oiviue. c shai micuaeoe ouch eet ech aeescrer ys 250 volts 
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Grid=NotliVoltage..os cc se tes bre a et ee ts eee, eiohan tae -2 volts 
Plate-No.2 Resistance: (Approx. io ae ea ot ea ia cis ec tre Hetero ete eee 0.75 megohm 
Transconductance, Grid-:No-7 to. PlateiNG-2.55..cvocis ae vee eects catenin 4400 umhos 
Plate-Nio.2 Currenty cc 33 hc a ee ee eo ee he te ess aha te 7.3 ma 
Grid-No!2 Currents (555 a cis coc lee ra estas 1s) eee eee ernest eee! Seapets 1.4 ma 
Grid-No.1 Voltage (Approx.) for plate-No.2 current of 100 wa............- —7 volts 
COMPLEX-WAVE GENERATOR 

Maximum Ratings, (Design-Maximum Values): Triode Unit Tetrode Unit 
PLATE VOLTAGE yy eee sn oe ene ole ts Mee dle, eon nen eee ete 275 max = volts 
PLATE-NO. LA VOLTAGE.” €o tants cae eee eee ae eee = 200 max volts 
PLATE-NO:1B VOLTAGE 6. re ee ac iia ae = 200 max volts 
PLATE-NO{2 VOLTAGE: (Lie ar eee ce ee aera te teas eee 275 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE........-..-.--- = 275 max volts 
GRID-N0.2 VOLTAGES) cts ae coctccag acu ee eat - See curve page 70 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value7ea552 ott er eee eee -40 max —40 max volts 

Positive-bias-valueccg cn a. oman bake Stet uere epee one iets 0 max 0 max volts 
PLATE DISSIPATION Cb ste casei cto aan ae teens an sar 1.7 max = watts 
PLATE-NO:SVASDISSIPATIONR 9S at ten 2 ac ek init ete it Reet - 0.3 max watt 
PEATE-NO; LBUDISSIPATION 20562 o oa ai teke Gisele = ie aan ee = 0.3 max watt 
PLATE-N.0.2) DISSIPATION: Ban, eee so a sine Sees em awe - 2.3 max watts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 137.5 volts.............-. - 0.45 max watt 

For grid-No.2 voltages between 137.5 and 275 volts...... _ See curve page 70 
Typical Operation With Separate Plate Operation (Tetrode Unit): 
Plates-No:LA, No: LB, andUNo-20Violtage me) te ee on ten pene tee ree 100 volts 
Grid=N0:2)V olta gece Sosrcstersienac tree ahaha aa ee heehee eee ie 50 volts 
Grid=N old Voltage. Bec sucess: ata cha se Sone nsx ol sree eae oy 0y00 (2) ev eaten Fachienshe gee -1 volt 
Plate-No.1 A. Current. ood stoic one Siege cake sReas o> aires tees aoe tees co ella leach oa 0.04 ma 
Plate-NostB: Gurrent 5 Faire eck a ee cen fe eek cea ee eee Ones ma 
Plate-N 0.2 Current oa ore ate eae a oe Ske ee noe fe cS ean ors gene 1.6 ma 
Grid=Moc2. Current sick Serta ae ee retitae hereteng snitch emia) site 9 eee eae 0.3 ma 
Transconductance (Approx.): 

Grid No. ito Blate" NO. Areas ik Gre iis, Seer ES hace eae ial eae 70 p»mhos 

Grid) No.t to-Blate Nios B temic tere ete eect Toma des or eee eens eee 70 umhos 

Grid No: to, Plate. Noid irs ie eee ee a eros ee 2500 umhos 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: Triode Unit Tetrode Unit 

For fixed-bias operation’. 5 .-..-6 pe oe er. a eeene te 0.5 max 0.5 max megohm 


MEDIUM-MU DUAL TRIODE 


Duodecar type used as combined 

6FJ7 vertical-deflection-oscillator and ver- 

tical-deflection-amplifier tube in tele- 

vision receivers. Outline 12B, OUT- 

LINES SECTION. Tube requires duo- 

decar twelve-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.3; amperes, 0.9. 


CLASS A: AMPLIFIER 


Characteristics: Unit No.1 Unit No.2 
Plate Voltage 2. 5.5 0 ete cee ee. Oe et a ee eae 250 150 8250 volts 
Grid Voltage nek c ss5detcier ts oe a eer oe eee ae es -8 0 -9.5 volts 
Amplification:Nactor 22 3. 22. <<. <ss0ek = Re ST eA fore 22.5 —- 15.4 
Plate Resistance (GA pproxs). fe era. tease toed tae totete 9000 — 2000 ohms 
Transconductancews: seas ee eee nope 2500 = 7700 pumhos 
Plate Current emer 5 ee ee ene err eS Sens 8 68" 41 ma 
Grid Voltage (Approx.) for plate current of 10 wa........... -18 - = volts 
Grid Voltage (Approx.) for plate current of 50 wa........... = = =23 volts 
VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 20-frame system 

5 ; f Unit No.1 Unit No.2 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC: PEATE) VORTAGE cuca oie. Be een ee 350 max 550 max volts 
PRAK POsSitlVE-EULSE PEATIOV OL TAGE ©. ae a oe oe ie = 2500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE..........-..0000000: -400 max —250 max volts 
PRAK CATHODE: GURRENT. au cree: me nena cies eee - 150 max ma 
AVERAGE CATHODE CURRENT 25.2.) -c6 6 4as 0+ Gee - 50 maz ma 
PLATE, DISSIPATION) poset hagas cra0! -t oNe ioe pa ee ee eee 1 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200 °max 200°max volts 
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Maximum Circuit Values: 

Grid-Circuit Resistance: 
MOD AXEE=MAasOPeratiOn eos craic fy fs ic 4s, ¥r0, oles # vesc.eustanene’ 2.2 max 2.2 max megohms 
Horcathoede-bias operation: 8. c.0¢ sie <c uncles wea on ees 2.2 max = megohms 


® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


® The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
° The de component must not exceed 100 volts. 


DUAL TRIODE 


Duodecar type used as combined 
vertical-defiection oscillator and verti- 6FM7 
cal-deflection amplifier in television re- 
ceivers. The high-mu triode unit No.1 
is used as an oscillator, and the low- 
mu triode unit No.2 is used as an amplifier. Outline 12B, OUTLINES SECTION. 
Tube requires duodecar twelve-contact socket and may be mounted in any posi- 
tion. Heater volts (ac/dc), 6.38; amperes, 1.05. 


CLASS A: AMPLIFIER 


Characteristics: Unit No.1 Unit No.2 
PlatenVioltagesma srt scr. curate <eyeis ts siche cies aebis So Aisha pins 250 175 volts 
GUEICEVIONG aoe Pte eros eo ec beens Ae Bacs SHG? a 0A ue lpste. alta ous sella -3 —25 volts 
FATHDMNCRTIONEN A CLOE! ceils cusps <a Siac Oe asic ie ec Sate were lars rave 66 5.5 
PlaterResistarce (A PDProx.) sinc. see ews ote me ee bate as 8s 30000 920 ohms 
PETANSCORGUCTANCE Sarat FF oer Sie et eee Gio a 2, MP ekc ss ole + pipiiates asians 2200 6000 umhos 
Grid Voltage (Approx.) for plate current of 20 ywa........... —5.3 = volts 
Grid Voltage (Approx.) for plate current of 200 wa........... - —45 volts 
PigterCurrent onesie aie ones wie ale se Sie maker eanialela Sfles te ye 40 ma 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
EROS EATERY OD TAGE trac ie tire unde ts vee e chnlkansle eotmeen ete ennve eee 350 max 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE#...........----2005 - 1500 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE. ...........-..+255 -400 max —250 max volts 
PHA CATHODEN@URRENT. bast orac fos dinaawt @ ale ei cold Semele - 175 max ma 
AVERAGE CATHODE CURRENT is 5 4 dn ace poke a so dace nina lcnehaintene - 50 max ma 
PEATE EOISSIBA TION Co oe pcecens cpa cuales aid «detail done chase avelele ea 1 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200®max 200® max volts 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
Moriiixed-bias OPeratiONn <5 storie ccitisseccasi vis oyp.chs, aietnokthes dake es 1 max 1 max megohm 
Mor cathode-bias Operation ©. scars se as sie cress, sence syns © © 2.2 max 2.2 max megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The de component must not exceed 100 volts. 


H TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined 
FM detector and af voltage amplifier 
in FM receivers. Outline 8B, OUT- 6FM8 
LINESSECTION. Tube requires min- 
iature nine-contact socket and may be 
operated in any position. Heater volts 
(ac/dc), 6.8; amperes, 0.45. 


TRIODE UNIT AS CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 
PATERV OL TAGE ee een ntmaticieg Laseehsienn cus hie erm iniais taka cal verisipstss lav: silstisine 1 eherss.age.t0.[0 330 max volts 
GRIDIV OLTAGE, Positive-bias Valuer. cavers ros oreo a storia foreiles a are sree ae OR» 0 max volts 
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PLATE. DISSIPATION: 22 icc 2s Be ere tin oe eee ee Oe Ee eee 1.1 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode....................222-0055 200 max volts 
Heater positive with respectito cathode......5.-.- 14. sense niente 200° max volts 
Characteristics: 
Plate Voltage tic. sedi ca <xccsgsthc dk oe en ete ce eee ee ee 250 volts 
Grid Voltage re ey te oe cde Oe eee ee nA eee eee —3 volts 
‘Amplification Factor sec sete cas sre te ie Prmece ties secs ere tue gcg che ite tone Pane 70 
Plate Resistance (Approx:) 5.45 csosye dawinin te ee oii ayes oes Seon ee Oe 58000 ohms 
Transconductance's-2 22 an Cee ocak een eee 1200 umhos 
Plate: Currentias Saye sce tte Seda Ores Sete ne ee ee 1 ma 


DIODE UNITS (Each Unit) 


Maximum Ratings, (Design-Maximum Values): 


PLATE! CURRENT 6. soo 2 2.x seat eve aietete a al ea ahs ae eet aa ere Rae eea rune tle ones 5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...................--..---5. 200 max volts 
Heater positive with respect to cathode.....................000005. 200°max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for’ platecurrentiof 20ma* 7] eee ee eee 5 volts 
° The de component must not exceed 100 volts. 


HIGH-MU TRIODE 


Miniature type with frame grid 

6FQ5 A _used as rf-amplifier tube in vhf tuners 
of television receivers. Outline 7B, 

OUTLINES SECTION. Tube re- 

quires miniature seven-contact socket 

and may be mounted in any position. Heater volts (ac/dc), 6.38; amperes, 0.18. 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE ‘VOLTA G Binet 554s, ate Ree erste ts Beene hoists alone ea pe aR ea ee 200 max volts 
GRID: VORTAGE, Negative-biasivalues sas ose een ie sete nine rctenroerete —50 max volts 
AVERAGE CATHODE: CURRENTaG] pe acts on aie ne Poe eee 22 max ma 
PLATE DISSIPATION, 22... c)s qth ete eee nuk cece atone cat este ee wetn eoe 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...................2-.02-005 100 max volts 
Heater positive with respect to cathode................ 0.00.00 0 eeu 100 max volts 
Characteristics: 
Pilate Voltage.2cn8).:. << Agtie pole ew on decis coc acl aes eee 135 volts 
Grid Voltage:2nat:.o:) 4 ceed oe Le cent Eo ae -1.2 volts 
Amplification Factor...... “adhe ae WMO SE, aig aaa BEE Sele Lee ee eR ee 74 
Plate Resistance (A pprox.) 5 a6 cus sjecsneust aelcleys Sas wae enews ete ae ceo ae 6300 ohms 
Transconductance 2 oe Ee oe 8 eae TE eee Tee 12000 umhos 
Plate Current [3 Se rhe Sr ce deecr sets ain re es ae ane ne 8.9 ma 
Grid Voltage (Approx.) for plate current of 100 wa...................... -4.5 volts 


Maximum Circuit Values: 
Grid-Circuit Resistance: 
For cathode-bias:operation 34% S556 Fs. See Sate ee ee 


MEDIUM-MU TWIN TRIODE 


Miniature type used as combined 
6FQ7 vertical- and horizontal-deflection os- 
Related type: cillator in television receivers. Outline 

8FQ7 8D, OUTLINES SECTION. Tube re- 


quires miniature nine-contact socket 
and may be operated in any position. Except for direct interelectrode capacitances, 
this type is identical with miniaturetype 6CG7. For typical operation as a res'stance- 
coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER SECTION. 


HEATER, VOLTAGH (AC/DC). come. Ponoka ank onle oe ee 6.3 volts 
HIDATER. CURRENT 5 oe ek cre oe Nee eae En to eee eee 0.6 ampere 
HEATER WARM-UP) TIME (AVERAGB)))).. Sei ose oe on cee eee eee 11 seconds 
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D1RECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 
Gri LOPEIALe aerate: Sipe EP oS ear bane ore. a0 ateee gees 3.6 
Gridito;Cathode and Heater oi ac sanders » Save Soc wikis Joes 2.4 
Platesto:Cathnode-and Heater ...sc. s.0% once.» » aidaierelble Chan 0.34 


BEAM HEXODE 


Miniature type used as rf-ampli- 
fier tube in vhf television receivers. In 
this tube, grid No.1 is the control grid, 
grid No.2 is a focusing grid, grid No.3 
is the screen grid, and grid No.4 is the 


Unit No. 2 
3.8 pf 
2.4 pf 
0.26 pf 


6FS5 


Related type: 
2FS5 


suppressor grid. Grid No.2 is internally connected to the cathode and grid No.4, 
and aligned with grid No.3. Outline 7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket and may be mounted in any position. Heater 


volts (ac/dc), 6.3; amperes, 0.2. 


CLASS A: AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): 
PLATE VOLTAGE 
GRID-N0O.3 (SCREEN-GRID) VOLTAGE 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative-bias value 
Positive-bias value 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 


Characteristics: 


MELA COAVOL GAG Cmeme ste rateneri ae 6 oth ee eins ovate Yous ave.a itlanel edhe, Gece t loleertiere snanelé = sree 


Grid-No.3 Voltage 


Transconductance 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, for fixed-bias operation 


° The de component must not exceed 100 volts. 


H 


SHARP-CUTOFF TETRODE 


P 
H SA G2 soos 

(3) (c) Miniature type used as rf ampli- 

a fier in vhf tuners of television receivers. 

ish) AT Outline 7B, OUTLINES SECTION. 

0 Tube requires seven-contact socket 

o and may be mounted in any position. 


FIDATERSVOLTAGOCAC) DC)ot- mine etre mice salen ca aioe cutee esis cerpttc ne 
FA TERLO URRENT eto oie ce aR ed ae ee ee neha Baa we a Se Mos ae es 


DireEcT INTERELECTRODE CAPACITANCES:° 


Grid NosteCOpe Ate sas aeumenrraiel sais s Sow. Sacer duvide 21e sherdencs wielabele’s as 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield........ 
Plate to Cathode, Heater, Grid No.2, and Internal Shield............ 
Wathode: Comeaten tins tere shi sieieiec ekasAroge mee20 '<: ogs) ope nails sam, cere eo: ansiatar ee ts is 


° With external shield connected to cathode except as noted. 
@ With external shield connected to ground. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PAEATE VOU TAG Eigen sc Arcee areroaete Roe Ps s etel elishiatia ehaee a vo i) snellelGasuntoxsh eke voiens whe: ach elsiehs 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. 25 ..0.00.00 00s ces ccsnnesecs 
RO RIDENGO CLL OLTAGE. Vinci cde Seine Tara tetas etre IIE ys ears caterers feiste eis 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 


Heater positive with respect to cathode. ............ 2... 0c cee ee eeee 


Grid NG IAVOltAge Sa eee ear te aie ere Ae Sn ae Ed a dnuetsiet oe eh 
felatevrvesistancer( AD DLOX.):216 mista ekete test hk oe oobi aceite eltalal irae cls ie oilers ve fore chee aoenee 


300 max volts 
150 max volts 
—50 max volts 
0 max volts 

20 max ma 
0.15 max watt 
3.25 max watts 
200 max volts 
200 °max volts 
275 volts 
135 volts 
-—0.2 volt 
0.24 megohm 
10000 umhos 
9 ma 
0.17 ma 
-5 volts 


0.5 max megohm 


6.3 volts 
0.2 ampere 
0.03 max pf 
4.5 pf 
3 pf 
74h pf 
275 max volts 
180 max volts 
See curve page 70 

0 max volts 
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CATHODE CURRENTS ons cgotie Dees wi Sa ne Ee 20 max ma 
GRID-NO.2 INPUT: 

For grid-No:2-voltages up to 90:voltsx. 7. .4e0 one cen ee 0.5 max watt 

For grid-No.2 voltages between 90 and 180 volts.................... See curve page 70 
PLATE. DISSIPATION: 3.05 Geb hares ps hae es a ee 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................200eceeeeee 200 max volts 

Heater positive with respect to cathode. .................0000e000:> 200* max volts 
Characteristics: 
Plate Voltaveww9s 5 sc.jhc sian easeisinto baring Sinha a ee eee 125 volts 
Grid-NO:2Wolt age. cick ohare tates Gu cede ere ce RO eet een nee ene 80 volts 
Grid-No: 1 Voltage. «.:.-..2:. oe so he tee eM re REL lee Sipe ee ge =1 volt 
Plate Resistance (A pprox:).s 2245.0 See esa ae aoe ine oe ee 0.1 megohm 
Transconductance: 2320.45 Gee ae eae Oe nets ala hea ee teaeeecret oe 8000 umhos 
Plate Currents. « JA dts. 2 See Ee eee invoke ine ste ee ae 10 ma 
Grid=No.2: Currents 15 siejscccgcndc ene cyan Hush es Be eee ee 1.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa................... -6 volts 


Maximum Circuit Value: 
Grid-No:1-Circuit, Resistance... saaeane ait oaat eb oa a. eae eee 0.5 max megohm 
* The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— H 
6FV8 SHARP-CUTOFF PENTODE 
Miniature type used in television TS) 2p 
6FV8A receivers as combined oscillator and  __|Pi((-— === |, Kp 
Related type: amplifier. Triode is used as vertical °™T@ OS 
5FV8 deflection oscillator; pentode is used 


as if or general-purpose amplifier. Out- 2h oP 


line 8B, OUTLINES SECTION. Tube requires nine-contact socket and may be 
operated in any position. Heater volts (ac/dc), 6.3; amperes, 0.45; heater warm- 
up time (average), 11 seconds. 


CLASS A: AMPLIFIER 
Pentode Unit 
Maximum Ratings, (Design-Maximum Values): 


PLATE, VOLTAGES + Fev whea nc, sage terest ere A ere es es on ee 330 maz volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE. ........... 00.0 ce ceeeeeeees 330 max volts 
GRID-NO.2,V OLTAGB gen nee veh caccoteie, oe mene le Letenc aRe gar cso ey ese me ee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
PLATS DISSIPATION 78 ence cite enon eee oe ee eee 2.3 maz watts 
GRID-No.2 INPuT: 

For grid-No:2 voltages up to 165 volts... .s.cee tee aie s See eee 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...................00eeeeeee 200 maz volts 

Heater positive with respect to cathode................0..0 0c c eee 200°max volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation <4. 2. | ere ae eee rs oo See 0.25 max megohm 

For cathode-bias operations 2 Fanta oe oa oe ee ee 1 max megohm 
Characteristics: Triode Unit Pentode 

St 6FV8 6FV8A Unit 

Plate: Voltage:ic nash ee Eo ee 125 125 125 volts 
Grid-No;2 Voltage)... node eee SaaS Sone — - 125 volts 
Grid=No.1 Voltages... 6 see 2 aon ee ee -1 -1 -1 volt 
Amplifiesztion Mactor..cc <i eee ere eerie 40 45 - 
Plate Resistance (Approx:)ij9- aac. cette ie ere oe ee 5000 5600 200000 ohms 
‘Transeonductances wc. nan ee ee 8000 8000 6500 pumhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 na -9 —7.5 =9 volts 
Plate Current, 8 Sic tae ne en ee 14 12 12 ma 
Grid-Noi2 Current... scans chins eno eee eee - -- 4 ma 


VERTICAL-DEFLECTION OSCILLATOR—TRIODE UNIT 
For operation in a 525-line, 39-frame system 
Maximum Ratings, (Design-Maximum Values) : 


DC PLATE VOLTAGE... . ost race Oe eee 330 max volts 
PEAK NEGATIVE-PULSE GRID) VOUTAGE:.2.o ec oan ee —250 max volts 
PRAK CATHODE CURRENT oo oot torso Ge EE eee 10 max ma 
AVERAGE: CATHODE CURRENTRGch hie ee ate Roe ene ee 20 max ma 
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PEACH LISSIPA TION et yeepayspars sak Wcusicos atogao. son topo ye ep dsivous is icp nvods calle Geyvi-speuonel eyeys 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 00.00 eee eee 200 max volts 
Heater positive with respect to cathode. ...............--..eeeeee0- 200°max volts 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
Horeca thode-bias: ODCTACION oie aieic sieuarorers duane ieiete aio ouebansy«, ayo.she eres aces stores 3 max megohms 


= The de component must not exceed 100 volts. 


oP BEAM POWER TUBE 
£33) Glass octal typeused as horizontal- 
> deflection amplifier in television re- 
ceivers. Outline 19A, OUTLINES 6FW5 


H@) Nota Or SECTION. Tube requires octal socket 
(1) ¥(s) and may be mounted in any position. 
Heater volts (ac/dc), 6.3; amperes, 1.2. 


HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


G, Go 


LE GMIATIOOVOL LAGE erp Bene eae ete Ente SIG 4e- Sielhels, eaopenib sus ionelats 770 max volts 
PEAK POSITIVE-CULSE PLATH) VOLTAGE 6 6 oc ccs. o's 0 ete gieie efeiieuetecisisiensiene ue 2s 6500 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE.........-- 22. see e eee c eee renees 220 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE...........0 000 cece eee eeeeee -330 max volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE. ........... 00sec cece cence eaees -55 max volts 
PEAKICATHODMIGURRENT 47 Be opecoia ar ievc ale bia ese: an /olle ole eiisWeress anauetel ohare; ov etsga elias 610 max ma 
AVERAGE GATHODE(CURRENT is cleic.« ©, islessce) aves ais «01 0) ths ere celia si.e oo) ona) oidiisua, eife.iey a's 175 max ma 
GRID-NO-CAINEUT ae ete oe ee he tate cas one cee cae basis ae ores 3.6 max watts 
PATH DISSIPATION Gate cee nee oo et sectarian cls. wie ee asusisisiers is ee sctie e sees 18 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 000 eee eeeeee 200 max volts 

Heater positive with respect to cathode................. cee eee eens 200®max volts 
BUEBSLEMPERATURE (At hottest: point) acme) neem. eee e es oie sie rcuee.s 220 max °C 


Maximum Circuit Values: 
Grid=Norl-CircuituResistance) sities. 2)s 5. cle Gickee a cle ole lets teees Faw el Sasha itches ia 1 max megohm 


° The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

® The de component must not exceed 100 volts. 

© An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


MEDIUM-MU TWIN TRIODE 


Miniature type used in direct-coupled cath- 
ode-drive rf-amplifier circuits of vhf television 
tuners. In such circuits, one triode unit is used 
as the direct-coupled grounded-cathode driver 6FW8 
for the other unit. Outline 8B, OUTLINES 
SECTION. Tube requires nine-contact socket. 
Heater volts (ac/dc), 6.3; amperes, 0.4. Char- 
acteristics as class Ai amplifier (each unit): 
plate volts, 100 (250 maz); grid volts, -1.2; amplification factor, 33; plate resistance (approx.), 2500 
ohms; transconductance, 13000 umhos; plate ma., 15; cathode ma., 22 maz; plate dissipation, 2.2 max 
watts; peak heater-cathode volts, 200 max (the de component must not exceed 100 volts). This type is 
used principally for renewal purposes. 


DUAL TRIODE 


Duodecar type used as combined 


vertical-deflection oscillator and verti- 6FY7 
cal-deflection amplifier in television re- Related type: 
ceivers. The high-mu triode unit No.1 15FY7 


is used as an oscillator, and the low- 
mu triode unit No.2 is used as an amplifier. Outline 12D, OUTLINES SECTION. 
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Tube requires duodecar twelve-contact socket and may be mounted in any position. 


Heater volts (ac/dc), 6.3; amperes, 1.05. 
CLASS A: AMPLIFIER 


Characteristics: Unit No. 1 
Plate,Voltages st ROSS Sta So Ae ee eee Oe Gee elas 250 
Grid: Voltage Be -.....2.cc ce soyee Get een eee ee eee ae -3 
Amplification: Factor. jue o es treet ee one te) sels aka 65 
Plate: Resistance (Approx.)iane acon oe eee eee SOR ee eee ore 40500 
Transconductanceii.ct Aga eae Core IE eh Ce aera 1600 
Grid Voltage (Approx.) for plate current of 30 wa........... —5.5 
Grid Voltage (Approx.) for plate current of 50 wa........... - 
Plate Current. c5 0c sus es Bisrane Dies Ree aie eo ao eee 1.4 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 


For operation in a 525-line, 30-frame system 


Unit No.1 

Maximum Ratings, (Design-Mazimum Values): Oscillator 
DC PLATE VOLTAGE. 722k See et eee ae 330 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE#................... - 
PEAK NEGATIVE-PULSE PLATE VOLTAGE.................... —400 max 
PEAK 'CATHODS CURRENT cp Sere eee ee eee 70 max 
AVERAGE: CATHODE! CURRENToc0 tooo ee eee 20 max 
PLATE): DISSIPATION) .4,. Fp oR init ee aan ee 1 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 

Heater positive with respect to cathode................ 200 mazx® 
Maximum Circuit Values: 
Grid-Cireuit: Resistance?" oss. ct eee oe en ee 2.2 max 


Unit No. 2 
150 volts 
-17.5 volts 
6 
800 ohms 
7500 umhos 
- volts 
—55 volts 
45 ma 
10 ma 
Unit No.2 
Amplifier 
275 max volts 
2000 maz volts 
—250 max volts 
175 maz ma 
50 max ma 
Ttmax watts 
200 max volts 
2008max volts 
2.2 max megohms 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
j An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


= The dc component must not exceed 100 volts. 


POWER PENTODE 


Glass octal type used in output stage of 
radio receivers where moderate power output is 


required. Outline 22, OUTLINES SECTION. 
66G6G Tube requires octal socket. Except for inter- 
electrode capacitances and a plate resistance of 
175000 ohms, this type is electrically identical 
with type 6AK6. Heater volts (ac/dc), 6.3; 


- amperes, 0.15. Type 6G6-G is used principally 
for renewal purposes. 


BEAM POWER TUBE— 
SHARP-CUTOFF PENTODE 


Duodecar type used as FM detec- 

6GIll tor and audio-frequency output am- 
plifier in television receivers. Outline 

12B, OUTLINES SECTION. Tube re- 

quires duodecar twelve-contact socket 


and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 


BEAM POWER TUBE UNIT AS CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE VOLTAGE.......... 


AVERAGE! CATHODE: CURRENT S:)2 see 0 eo eee eae Tee eee ee 


PLATE DISSIPATION....... 
Grip-No.2 INPUT........ 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............00.ececececes 
Heater positive with respect to cathode. .............. 00-2 e eee eees 
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Typical Operation: 

Pla CeaWVioltae ertetea a kines cacaien ier eer ee ee eae eres eee uc sudg ley tgs 
Grid-NG@-CEVOlta Zen earie ti cinG, = <tc a ek a oll ee, ee aia ey hs ten pera ain oso 
Grid=NorlacControl-Grid)) Voltage’, .- ec clot ain ciot sce eins aio nies eee cite noses 
Peaks PaGrid=NO:15V.olta zest serie a eae on ee ee eee 
Zero-Sighaly bia tec Urren tae ay tree taae oe al oro spat ars me orn le deuceecpette eestor 
Maximum-signalPlate Currenths acer cede wee cute s,s out Gus wae oye 
Zero-SignaliGrid=NOcoeoUrrent .fecoaas s/ss acasisie see ahs Sees Brae sereud ee erie nie. wishes 
Maximum-signaliGrd-No:2 Currentieacs a on cinta cies ere ee ae aie are 
PlatennesistancesCA PDROX.dieiuariaim che cwae hc ates ome cuepaleue.claiuel a eth betewopaivavabane oe 
oT Fea TUCCOTACLUEE GEE COT Eases cde ice es nae nL cra UI AOR, PRS Set are a a 
WeOaGUIRESISEATCE caf Wan ses staecls eve +) ersttg hale ages mee oe mene wei none caine 
ToetawelanmMomelistortion. oo ee Cee ene ee melon eee 
Maxintiimesignal se ower OuUtpu Gores ee ntsc ste aia erect elise a=) siete fella icles 


PENTODE UNIT AS CLASS A; AMPLIFIER 
Characteristics: 


PiatestesistancercA DProxs) mpaeete et cielo ec eee eles ie he Gleason a Delos arelae 
Transconductance. Grid No:1 to;Plate sos a6 oo. hie slereisree = ee ee ciel eiris os 
Transconductance, Grid NO.3 to Plate. ...7.. seeds anaes ees soe oa os 
PP AL CHOMILLeT Gomer rica Ree os Nea ee ara) Cees cite, Iotcaits UadlonTenerame avaliottone. euceato 
Grid= No oi Uurren © een ro rte hee oka is, Shaan Nels wh cgeinacwacasyqiedoh s 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa.................-. 
Grid-No.3 Voltage (Approx.) for plate current of 10 wa..................- 


PENTODE UNIT AS FM DETECTOR 

Maximum Ratings, (Design-Maximum Values): 
IEA TE AVOE TA GR ee hc ee, weer esate sos eiteseuene b enssois) eqeelisue) aietenaione Ses 
ERT DANO SAVLOLIDA GEN ceric ie oa cana a sioincus Sa eee tse emenisle stole inate iste enoredemeucbonelts 
CRIDENOG SUPPEVAVOL TAGES, oiicise oe crime eteteisae el icticaet es eote ro nlssiateae ole aeteie 
(COINAGE do ac DOM olde are atts. ao Ho eon Dehn noo aaipeS o 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 
PEATO DISSIPATION ce Ct ii etttircs klcecs serene Ce anuat devious uchoietensge ses yecets ahetencyele 
GrRiID-No.2 INPUT: 

For, grid-No-:2) voltages up to 165 volts.......-..--2--4.-.-.--.5-.4- 

For grid-No.2 voltages between 165 and 330 volts................... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............----.--.+++-0-5- 

Heater positive with respect to cathode.............-..--..-.0--45- 


® The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Neonoval type used as output tube 
in audio-amplifier applications. Out- 
linel1C, OUTLINESSECTION.Tube 
requires neonoval nine-contact socket 
and may be mounted in any position. 


HDA TERRV.OL TAGE (AC/DC) serie citleeich eta eer inte eee prise el 
18 ov Goa yop anh een We itn ER arn re Caan Co See G Gee actos CLO Do oor 8 oo ceo 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
GridiNor isto: Plated rien siciane cuter aed sitio ae ee ifoeae er enedousks, yee ees 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................ 


CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values) : 


PEATERVOLTAGE Bote tae tis otras re Siete ee Nelle tease CkeManen ser are ten cnel Renee smene 
GRID-NO!2 (SCREEN-GRID)) VOLTAGE oie samen scare netcle eee eon non sionals cs 
yp OV bei Ohlar on GhsorooudaedolLapcarmnupdnobieoowhann soe cdo mdoOe 
PGATE LISSIPATIONM Ee resin coat e Torani ni esac clin Loe me eVca kotha ae ene Regence sce 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............----+-e seers 
Heater positive with respect to cathode........-. 0... eee eee neers 


120 volts 
110 volts 
—8 volts 

8 volts 

49 ma 
50 ma 

4 ma 
8.5 ma 
10000 ohms 
7500 umhos 
2500 ohms 
10 per cent 
2.3 watts 
150 volts 
0 volts 
100 volts 
560 ohms 
Onto megohm 
1000 umhos 
400 umhos 
1.3 ma 
2 ma 
—4.5 volts 
-4.5 volts 
330 max volts 
28 max volts 
330 max volts 
See curve page 70 

0 max volts 
1.7 max watts 
1.1 max watts 


See curve page 70 


200 max volts 
200®max volts 


6.3 volts 
132 amperes 
0.9 pf 
18 pf 

7 pf 
220 max volts 
140 max volts 
1.4 max watts 
12 max watts 
200 max volts 
200®max volts 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 66C5 
E,=6.3 VOLTS 


GRIO-No.! VOLTS =0 


| 


8 


200 


PLATE MILLIAMPERES 


° 100 200 400 50 
PLATE VOLTS 92CM—11824T 

Typical Operation and Characteristics: 
Plate WV oltagéyin seh eee ee ect incre eer none 110 200 volts 
Grid-No:2) Voltage: 2uxes tee eee eae ee eee 110 125 volts 
Grid-Nosl) Voltagen:: S208 aco neh pee ee ee RA ae ee cie -7.5 - volts 
Cathode-Bias Resistors. e «pk eee eee ie on ee eee ~ 180 ohms 
Peak\ AF Grid-No:t Voltage sss ...coccne nee no eee T6 8.5 volts 
Lero-SignalPlate:Current ater omnecine mere tan cee ee 49 46 ma 
Maximum=-Signal,Plate Currentencse see eee eee 50 47 ma 
Zero-SignaliGrid=-No.2 Currents: tyes ee ee eee ee eee ee 4 2.2 ma 
Maximum-Signal Grid-No.2 Current....................-5. 10 8.5 ma 
Plate Resistance (A pprox:.) saree ee oe oe eee 13000 28000 ohms 
Transconductance:, =: 2%. aun hveohiedlen it nee oer Pao ee 8000 8000 »umhos 
Load. Resistances a..,crhe scat oe he ae ec ees 2000 4000 ohms 
Total Harmonie Distortion:....4e eee eee Cee eee oe 10 10 per cent 
Maximum-Signal Power Output.................00000 cee Zhe 3.8 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias’operation.c:...c cs ce tue ie oO Tea 0.1 max megohm 

For cathode-bias operation -“:.2 sco te eee eee ee eee 0.5 max megohm 


= The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
TYPE 6GC5 


E_=6.3 VOLTS 
GRID—No.2 VOLTS =10 


150 


125 


PLATE MILLIAMPERES (Ip) 
ro} 
(e) 


50 


oO ° 100 200 300 400 500 
PLATE VOLTS 92CM-11827T 
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BEAM POWER TUBE 


Duodecar type used as horizontal- 


deflection-amplifier tube in television 6GE5 
receivers. Outline 20, OUTLINES Related types: 
SECTION. Tube requires duodecar 12GE5, 17GE5 


twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 


Characteristics: CLASS A: AMPLIFIER 

BP LRCCT VOL La One Pe rapa ais, ies x2) Saves waa) nicola) Sue dis. Sele, eae esi ale Sree. oe 60 250 volts 
Grid-No.2 (Screen-Grid) Voltage....................00005. 150 150 volts 
Grid-No.1ln(Control-Grid) Voltage. 2......5. 226.06 bee dee. 0 —22.5 volts 
Triode Amplification Factor*........ Bisrahaacathihanette Mertens Oe Oe - 4.4 

Plate: Resistance. CA DPTOR. )iegeiyeigeisia oecisca siete naulons eas anes - 18000 ohms 
PR FANSCONCUCTAM CO Mery ee eee ries so foils cols iain a1SSisoitece fouss.a, doe usu ousi oes ole - 7300 umhos 
Pl ate meisrren tines. are ects sis, o scsnateic. a to «in sece bre aia ja'ese (esse. alas) eyermis 345° 65 ma 
Tide ZiCUrren ttn. ave. o's «cic nde Ries Wawa ee Spee COE 27° 1.8 ma 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma....... - —42 volts 


* Triode connection (grid No.2 tied to plate); plate and grid-No.2 volts =150. 
® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PSSA RNS PEAVY, OL TAGE scx tyclave cto clace susan oil here stot aus lens, o avere a aie tes ar el sais 770 max volts 
PEAK POSITIVESPULSE PLATE VOLTAGES. . coc ccc ccs dees eee e cece ceses 6500 max volts 
IPRAKUNEGATIVE-PULSH PLATE VOLTAGE... ..4 026d. ccs esc ev ect ceesaes -1500 max volts 
DCMGRID-N O:2, VOLTAGE 7 patentee bias ids earn MER ans dake clerec oss 220 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE.............000000ceceeeees -—330 max volts 
SCAG RID- Orla MOLTAGE crs cus foo e ico aie OG Re oP sudo Uatie Sosheseuss Sie 8 -—55 max volts 
PEAK CATHODE URREN DT: . 92.0 son sys cai: ol res solenecr ide aiemeieom iim sla wie Raver ed egies 550 max ma 
AVERAGE CATHODE CURRENT i a5.00 cate as fel Fle shiiccnie alulesioltes ocblcin ee 175 max ma 
PLA TE DISSIPATION {omicheusissaleehe trcqeteetee ees Ge ais al cen eee ine « 17.5 max watts 
Er RID= Oran ONE Cmte e oy cuts tieiets a) oi darsus ust suo eae oot Ie koe kaa 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............0.cc cue eeceeee 200 max volts 

Heater positive with respect to cathode. ...........0.00.0c0ceeeeeee 200®max volts 
BULB LL EMPERATUREW(AL hottest, Point) scpicie.s «ices isis ciao ei a's, elec o.5: o-sila sisi s.e 200 max °C 


Maximum Circuit Values: 

Kr rid-Nio.1 -CInCUitiesistance. tet .o oic2 c'< acs «soe a aati kha Meek Mike ee 1 max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


} An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
™" The dc component must not exceed 100 volts. 


Ic © 


BEAM POWER TUBE 


: Duodecar type used as horizontal- 
OFF deflection amplifier in television re- 6GF5 
6,  ceivers. Outline 12D, OUTLINES 
! SECTION. Tube requires duodecar 
twelve-contact socket and may be 


H rN 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 


Characteristics: CLASS A: AMPLIFIER 

BRB GE LV OMLR Ore ert Ate d Bela \ Me rucdecaaie oisastee at veusl ous ieisiei ots 60 250 volts 
Grid-No.2 (Screen-Grid) Voltage.............00ceceececeees 150 150 volts 
Grid-No.1 (Control-Grid) Voltage................00ceeeeees 0 ~-26.5 volts 
mriode Amplification Factor*®..5. co 01 oc «cise ssle oitecefeleneyel ene € ers - 452 

Pinte Resistance (A pprox.) + orn. sane ote eee nce - 0.26 megohm 
Transconductance....... SIN ONO POs NO eR oe Ir - 4700 umhos 
iste Currents scat nckitice cc cee ce ieee 345® 34 ma 
Sorid-NO-.2 Currents: tf. eh cep eon soe en nae en es 33° 1.6 ma 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma........ - —46 volts 
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HORIZONTAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DC: PLATE. SUPPLY. VOLTAGE: cto 5,.ch ses ee One 770 max volts 
PEAKIPOSITIVE-PULSE PLATELV.OLTAGE} EL eee ere eee 5000 maz volts 
PEAKINEGATIVE-PULSE PLATE. VOLTAGE 25 4272 eee eee —1500 max volts 
DC GRID-N0.2;VOLTAGES.. 2494 ie ee ee CE 220 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. .............0000cceeeeceess —330 max volts 
INEGATIVE DC GrRID-NO.1 VOLTAGE. 35) rosie Soc eae aa eee —55 max volts 
PEAK CATHODE CURRENTS20 foe re ene re ee ee 500 maz ma 
AVERAGE CATHODE: CURRENT +, (2 See oc ae ernaaci aso ee eee 160 maz ma 
PLATE DISSIPATION [geste serio ee ee ee ee ee eee 9 max watts 
GRID-NO.2 INPUT Ses i034 <6 aes bd eck ORO Ee ee ee eee 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 00. cccceeeeueee 200 max volts 

Heater positive with respect to cathode............... 2. cece eeeees 200®max volts 
BULB: TEMPERATURE) (At hottest point)...-- ..54.cc. soe sone an eee eee 200 max EC 


Maximum Circuit Values: 
Grid-No.1-CircuitjResistancetts4.08 date Se eee 1 max megohm 


* Triode connection (grid No.2 connected to plate); plate and grid-No.2 volts =150. 

® These values.can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

} An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
= The dc component must not exceed 100 volts. 


DUAL TRIODE 


Novar type containing high-mu 
6GF7 and high-perveance, low-mu triode 
Related types: units used as combined vertical-deflec- 
10GF7, 13GF7 « tion oscillator and vertical-deflection 


amplifier in television receivers. Out- 
line 10A, OUTLINES SECTION. Tube requires novar nine-contact socket and 
may be mounted in any position. For curves of average plate characteristics for 
Unit No.1 and Unit No.2, refer to types 6DR7 (Unit No.1) and 6EM7, respectively. 


HEATER VOLTAGE (AC) DO) eee tare eee eee 6.3 volts 
HBATER CURRENTS oon on cae er ee eee 0.985 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) Unit No.1 Unit No.2 
Grid to Plate. Pea pe ee te oe ee an os oes 4.6 9 pf 
Grid to Cathode and: Heater: .,-ee eee 2.4 6.5 pf 
Plate'to, Cathodeiand: Heater,.m.8- cence ee 0.26 1.4 pf 
CLASS A: AMPLIFIER 
Characteristics: Unit No.1 Unit No.2 
Plate. Voltage ic.gtiatasss ceveectae sara eee Cees | 250 150 volts 
Grid Voltage. w.i-c3 sion 2. secs oe ee eo a eee -3 -20 volts 
Amplification: Pactor? 2-75 seo ne ee eee 64 5.4 
PlateiResistance:(A pprox:) 6 ea eee eee 40000 750 ohms 
Transconductance....5-) eee eee IRL R a okshd, ay AMG ered 1600 7200 umhos 
Grid Voltage (Approx.): 
For plate current of t@wnao.. see ee eee —§.5 - volts 
For plate current of 100 wa........... ate staple cave Wrctoue Oa - —45 volts 
Plate. Current; 3. 2... | Sey ee. eee eee 1.4 50 ma 
For plate voltage of 60 volts and zero grid voltage....... - 95 ma 
Kor grid voltage of —28:volts.o:...¢2 ene aoe en - 10 ma 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 

DC PATE VOLTAGE. 2-10 one evpe ses ie tenspsysyanaceonedeeacrortehs 330 max 330 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE (Absolute Maximum) # - 1500°mazx volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE..................... -400 max -—250 maz volts 
PRAK, CATHODE CURRENT Hiy..0. oe 717 max 175 maz ma 
AVERAGE CATHODE CURRENT. 7...........0ccccecucccccucd 22 max 50 max ma 
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PLATE DISSIPATION 


Bee met oler e alre xaAv.tonds terials wis ta tote eke Gio ds hogan akan fo 8p > 1.5 max 11 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 200 max 200 max volts 
Heater positive with respect to cathode................ 200®max 200® max volts 


Maximum Circuit Values: 
Grid-Circuit Resistance: 
For grid-resistor-bias or cathode-bias operation.......... 2.2 max 2.2 max megohms 
# Under no circumstances should this absolute value be exceeded. 
® The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 


525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
"= The dc component must not exceed 100 volts. . 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6GH8 


Miniature types used in multivi- 
brator-type horizontal-deflection cir- 6GH SA 
cuits in television receivers. Also used Related type: 
for agc-amplifier or sync-separator ap- 5GH8 
plications in such receivers. Outline 8B, 
OUTLINES SECTION. Tubes require miniature nine-contact socket and may be 
mounted in any position. Type 6GH8-A is specially controlled to assure low inter- 
electrode leakage. 


HA TERSVOLTAGE (AC/DC) acts «cele = oo «cite iste’e bless sige setae sisacreeus 6.3 volts 
FIBA TER CURRENT. « clns.cis5)s ss ss os sce se 06 Me OO SA OC OA SUAS SOON 0.45 ampere 
HIRATERAWARM-UP LIME (AVETage:)... cs.0's 0 csjcjese sisisieuice@oescesedcesies 11 seconds 
DirEcT INTERELECTRODE CAPACITANCES: 
Triode Unit: 6GH8 6GH8A 
AG PICGGORE ALE eeatere reprsterti the She tr cece teu ahve Wn. ckae eelbs. alee’ eve 1.6 4 A pf 
Grid to Cathode, Heater, Pentode Grid No.3, Pentode 
Cathode, and Internal Shield. ...................-. 3.4 3 pf 
Plate to Cathode, Heater, Pentode Grd No.3, ‘Pentode 
Cathode, and Internal Shield...................00. LT 1.4 pf 
Heater toi Cathode sie stiaieds sie eretoraertatn crest 3 3 pf 
Pentode Unit: 
GTIGIN GALLOP ELA LO oy tcbosarocwversisvaraiecstoiciorere crane ote terelers 0.02 max 0.02 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield Fr s 2% .< stetdic,cvsistes eels ae sls aclseske 5.5 5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Unternal SHELA s, accctus oc eteoete ceil lately Sellers Ghaveterorenete 2.6 2.6 pf 
Heater to Cathode, Grid No.3, and Internal Shield...... 3 3 pf 
AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


TYPE 6GH8 
E¢=6.3 VOLTS 


PLATE MILLIAMPERES 
N 
°o 


10 AN 
Z BZ 
oO 100 200 300 400 $00 


PLATE VOLTS 


92CM=l042ITI 
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CLASS A, AMPLIFIER 


Characteristics: Triode Unit Pentode Unit 

Plate Voltage c.is.ar «sans stein. co ieteral trae Genre EEG 125 125 volts 
Grid-No:2jVoltages. caccrcnn se eee - 125 volts 
Grid=N0.1 Voltage istics en coe ee tn nen -1 -1 volts 
Amplification Pactoroesu. n: sce cee <r 46 a 

Plate’ Resistance (Approx.) 4 noe acces cece 5400 200000 ohms 
Jransconductance sence. acne teen Dec ener 8500 7500 umhos 
Plate Current 27.5 ac ctatns cole eee tate comer 13.5 12 ma 
Grid-No:Z Current? a... ccc ticen ae temic cone = 4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... -8 -8 volts 


HOR!ZONTAL-DEFLECTION OSCILLATOR 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Mazimum Values): Triode Unit Pentode Unit 
PLATE VOLTAGE once nee oe Ree Ce nO ane 330 max 350 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGE. ..........--.ecceecees - 330 maz volts 
GRID-N0.1 (CONTROL-GRID) VOLTAGE: 
Positive-bias values. as.ccc dschdrn unactnne cerca 0 max 0 max volts 
Péeak'negative:value. cco or ck ee eee - -175 max volts 
PEAK CATHODE CURRENT So. oe oe - 300 max ma 
AVERAGE CATHODE CURRENT............0ccccecceccceceees - 20 max ma 
GRID-N0.2 INPUT Math oe cele et eee - 0.55 max watt 
PLATE DISSIPATION..........0.0-005 Sis Sieveie's shetete ce Stesare\ eta as 2.5 maz 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 maz 200 max volts 
Heater positive with respect to cathode................ 200"°maz 200"max volts 


" The de component must not exceed 100 volts. 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-biasioperationeaa. 2014 ole lace ee re 2.2 max 
For cathode-bias operation... 1. su sci ocecice cine eee 2.2 max 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


nN 


eae nea alae 
eee EE EER EEE 


2.2 max megohms 
2.2 max megohms 


PLATE (Ib) OR GRID-N#2 (Ica) MILLIAMPERES 


bh Se ee PS 

A} | fa = Bn PE an ae SS ES SS 

ee el ie eee 
SSS 


PLATE V VOLTS 


BEAM POWER TUBE 


Novar type used in high-efficiency 
6GJ 5 horizontal-deflection-amplifier circuits 
Related types: of television receivers. Outline 18A, 
12GJ5, 17GJ5 OUTLINES SECTION.Tube requires 


novar nine-contact socket and may be 


operated i in any position. For curve of average characteristics see type 6GW6. 
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HWATHREVOLTAGE MAG DC) ale, crers, daio-scove ay eveqetovare vl adil Sudteraceh Mecisie snes avbeve a Sok 6.3 volts 
PA AT WA CURREINT fe xo cr occ pes oy stesso. 0 Suen si esailop oa ue sy aie, FES Bee, HE Oa tee bee Seas 1.2 amperes 
Direct INTERELECTRODE CAPACITANCES (Approx.): 

GridkNotigtorPlate Yr .cdcede es aos alse napa onienee ng hae wh ueadne weer 0.26 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 15 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 6.5 pf 

CLASS A, AMPLIFIER 
Characteristics: Triode Connection Pentode Connection 
Plates ol tage amr teste corn ehalsrstaparevetsie lose eines 150 60 250 volts 
Grid= NGleaWOLtaZern  ats chis gan 604.62 5 Ge ieletawres (eile wie 150 150 150 volts 
ETIGAINOnI BY OlLA Bree ios nis seein Giclee Omiee an eimin eves —22.5 0 —22.5 volts 
Mu-Factor, grid No.2 to grid No.1................. 4.4 = es 
Plate Resistance (APprox.) ¢ occu kewes sews ese cece - - 15000 ohms 
ST TANS CONGUCLANCE ahveks oe ei. fet totetin w wiragova Cale i ete tater lariertelfars - - 7100 umhos 
I Beywey Onbig ei iss eno Seg Ole eo O en OREO AO OR Siok cick = 390° 70 ma 
RETIN GLO UPTOMG oiys. 5s eit. ane © Slee ol sien ores )e/e.opeussere - 329 Zk ma 
Grid-No.1 Voltage for plate current of lma......... - - —42 volts 
HORIZONAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Mazximum Values): 
IDCePEATEI SUPPLY VOLTAGE iis. wce viens cece nad cep cies aee cies see wees 770 max volts 
PBAK POSITIVE-EULSE PLATE VOLTAGE® 5..0.< 55.05 crewsies esas see ceeeeee 6500 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE. ..... 66052. .00060s0eccescscrens -1500 max volts 
HICRGRIDNOLCAVOLTAGE seins cite os oie es atciers Orie aie Sune ocelot ae wate. em ile 220 max volts 
IDCAGRID-NOCIMVOL TAGE i fae Ot fo coat thie Ao se ae Carmack —55 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE............ 0.00 e ee eeeeeeeee —330 max volts 
PMAKACATHODELO@URREINT cteroi i tie src in sidle +. slave aie ve, a felenerels Dhg,0 ee pisle Bie oe Cig aele 550 max ma 
AV ERAGHIOATHODEICURRENT © aie scone fo tye cn levels 4 ebdiena © flsun © see ghee dies “eae 175 max ma 
PICA TE PDIGSIP ATION CA Cire oer Seat otis Gus Gren aieie wietahanersiatsiat oie detec omiee et 17.5 maz watts 
GOR EDS NO OMNI Tae or ae ed eats) iseheyfois lever etore, accel @pelc eke eral oleyslece fara wuecsio- canis 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 0.0.0.0 cee ee eaee 200 max volts” 

Heater positive with respect to cathode................ seven eeee 200"®max volts 
BULBCLEMPERATURE) (At hottest point)ici0 5 S43 Too s ccc he lect c ce ees se nacees 240 max °C 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: _ 

Mor grid-resistor-bias Operation. «ols 5 cc cee ee dole cise ee 'aie sie o41c sere 1 max megohm 
5 This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


© An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as oscillator in hori- 
veg zontal deflection circuits of television receivers. 
(7)F'$3? Outline 8B, OUTLINES SECTION. Tube re- 
quires miniature nine-contact socket and may 6GJ8 
be operated in any position. Heater volts (ac/dc) 
KT in series: 6.3; amperes, 0.3. Heater volts in 
parallel: 3.15; amperes, 0.6. Heater warm-up 
time (average), 11 seconds. Characteristics as 
class Ai Amplifier, triode unit: plate volts, 125; 
grid volts, -1; amplification factor, 40; plate resistance (approx.), 5000 ohms; transconductance, 8500 
umheos; plate ma., 13.5; pentode unit: plate, grid-No.2 volts, 125; grid-No.1 volts, —-1; plate resistance 
(approx.), 150,000 ohms; transconductance, 7500 umhos; plate ma., 12; grid-No.2 ma., 4.5. Maximum 
ratings as horizontal-deflection oscillator (design-maximum values), triode unit: plate volts, 330 maz; 
grid volts, positive-bias value, 0 maz; plate dissipation, 2.5 max watts; pentode unit: plate, grid-No.2 
volts, 330 max; grid No.1, positive-bias value, 0 maz; grid No.1, positive-bias value, 0 maz volts; 
plate dissipation, 2.5 max watts. This isa DISCONTINUED TYPE listed for reference purposes only. 


“ : HIGH-MU TRIODE 
Cae Miniature type with frame grid 
by 'S_ used as a grounded-cathode rf-ampli- 
x o fier tube in vhf tuners of television re- 6GK5 
X( Fy, _ ceivers. Outline 7B, OUTLINES SEC- melatea tren: 
S aa ‘ TION. Tube requires miniature seven- 2GK5, 3GK5 
contact socket and may be operated in 


any position. 
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HEATER, VOLTAGE;(AG/DC) 525.75 coe en eee 6.3 volts 
HIBATER CURRENT. « 5 5 25.40.0126 ood avih MOE oe 0.18 ampere 
DirREcT INTERELECTRODE CAPACITANCES (Approx.):° 
Grid to Plate te 2.8 Sjecseast aoe ee ee ee 0.52 pf 
Grid to Cathode, Heater, and Internal Shield....................... 5 pf 
Plate to Cathode, Heater, and Internal Shield...................... 3.5 pf 
Heater'to Cathode»... tyne ent ee nae 2.58 pf 
CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATD VOLTAGE 32..3..4dctes uP Races ug EEE oe ee 200 max volts 
GRID VOLTAGE: 
Negative-bias value i: rtaccicls oc doses EE hee eo eee -50 max volts 
Positive-biagivalue sa? yocs ne oe ee ee ee en eee 0 max volts 
AVERAGE CATHODE CURRENT# 3 0) so ees e eo 22 max ma 
PLATE DISSIPATION, 32.3 i AGU Ate ee eo ne 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ cc eeecceuee 100 max volts 
Heater positive with respect to cathode.............. ccc cece eceeeee 100 max volts 
Characteristics: 
Plate Voltagetii yy cacot wierce cite oon ree ee ee Se ee 135 volts 
Grid Voltage er Ei See 5 See et ee —1 volt 
Amplification" Wactorwce ists 5.5 cerns 08 eee Se ee ee ee eee 78 
Plate Resistance (A pprox.)\<,o84 255 sorte t eee ne 5400 ohms 
Transconductance:taiocev's ¢ s e350 m5 ey ak ee ee ee 15000 »mhos 
Plate. Current. 04... cr .ceeastae Se Oe ao, SO ee ee en ee 1925 ma 
Grid Voltage (Approx.) for transconductance of 150 ambos: ¢32 353-03 e 53 —4.2 volts 
Grid Voltage (Approx.) for transconductance of 1500 umhos.............. —2.5 volts 
Input Resistanée® ss 2 se5 nadsot os oR ha a Re en a ee ee 275 ohms 
Input Capacitance Je ae eters = EL rs See a os pee pl ey put 
Noise Figure tue Jkice shiner Se SE Rene es cee 4.7 db 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
For cathode-bias operation 2.3.22 6. ocean see ee l max megohm 


° With external shield connected to cathode, except as noted. 
= With external shield and internal shield connected to ground. 
® Measured at 200 Mc with heater volts = 6.3 and plate effectively grounded for rf voltages. 


° For a neutralized triode am 


for minimum noise output. 


Miniature type used in the output 
6GK6 


PLATE MILLIAMPERES 


35 


30 


n 
ua 


ny 
°o 


a 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6GK5 
E,=6.3 VOLTS 


40 80 120 160 200 
PLATE VOLTS 


POWER PENTODE 


stage of audio amplifying equipment 
and also in the video output stage of 
television receivers. Outline 8E, OUT- 
LINES SECTION. Tube requires 


miniature nine-contact socket and may be operated in any position. 
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plifier at a frequency of 200 Mc with signal source impedance adjusted 


HEATER VOLTAGE (AC/DC) 


Plate 


PLATE (1b) OR GR:O-No 2 (ICo} MILLIAMPERES 


Technical Data 


Chee Oia actiats Aire Aso Atri Ati tee ci idee osrino, MRO R ERE Cr trae 6.3 
PAATER CURRENT eric 4 a kee ed oye ee ce be 0.76 
DIRECT INTERELECTRODE CAPACITANCES: 
GrLdsNiotintosP late Warn 5 sas Sc tk ee ER mee tt apy, 2 0.14 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 10 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 4 
CLASS A, AMPLIFIER 
Maximum Ratings: (Design-Maximum Values): 
RUATES CEPLYSVOLTA GE 0 Summen kert MON NTO Penn: Caeyen ys fous Tem” 600 max 
ATL ERVOLITA GENE ns cos eee a ee eee hee cls game 330 max 
CRIDEN OO UPEL@VOLTAGEM A rt tet he re amen nete Oey 605 max 
GRID-NO.2 (SCREEN-GRID) VOLTAGE.............. +s 2s cc sv ecsresvesees 330 max 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Negative-bias value...............- -1C0 max 
CATHODELCURREN TEE wer mnie atc. bis AMOMen SE me emt MPEP | 65 max 
VAT EEO ISSIPATTON ethic. 0; eRe «Meet oe ET ere eee Sea 13.2 max 
Bem OLAMNEOR AE oa lod, (en aires pa. Noe PRE EL eE Ee «todd call 4 max 
GRID NOOZINEU IPA Veragen, Nee ee phen ot eee en tee hee 2 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............0seeueeeueeees 100 max 
eater positive with respect to cathode.................00eeeeeeeee 100 max 
Characteristics and Typical Operation: 
ALC SUD DI YRVOLCAGE ae ei fas 1 ee Boe cee eu ee seithwe on Pe ee ons aA eS 250 
nil NOLZiSUDDLyaV Ol Lager mi en ioe, ne heel Sos Bie oe eg MN Sr EMI, Segtnal Aas 250 
Sachode Biashesistor ween A, OW Re cca) toto arapeuatiratatahcedad crolin gd aie 135 
BiuEH Actors Gri deNio.2tol Grid INOML sims dais sates aera arate iar stein ssi sleet 19 
Ein topesistances@Approx:)) a. marin cats hye s dere aa ween eae Hae 38000 
PRLATSCORCUCLAN COMP Tek Hie secmne an tint ee GAT MERON (eee Rage Roc? 2 8 11300 
CALAN GTId-NOsluVoltages Wate eiarcic trios cast WA Toes ahotereccsctarstaterr ee aves ee ae fied 
Zerorsie Dale iaterCurrent . thesbict. (0 Spe eerie ee RES eI iw Ae 48 
Maximum-Signaleelate Current ssh ntiacii je decors tite eiceinccrase: 50.6 
Hero SignalGrd=NoOre Currents) a. sh). ce cme ah oe. oe bn ipo eae nna sees 5.5 
Maximum-sienaliGrid-No.2iCurrentas arte on te 10 
ERLE Chive uGad IR sis ban CO (neem cere Sr tec RAE banish oll adeceravoneystaute ayer 5200 
otal Barmonice Distortion ge cre ot ant rection ocie cicle AO a sae 10 
Maximum signallbower Output. acc. cen nicnion icc siete ool nie ne 5.7 
PUSH-PULL CLASS AB, and B AMPLIFIER 
Maximum Ratings: (Same as for class A, amplifier) 
Typical Operation, (Values are for two tubes): Class AB, Class B 
WWiol GAS Om trea teres mtr cacin nee ee 250 300 250 300 
Grid=NioeziViOllay Gremer ie Atict-ecche oeunec nati oieneneeuns 250 300 250 300 
Grid-NOSLEVOl GAG CEs tates kc GEIe a ise navoe Se eats = = —11.6 —14.7 
@athode-Bias Resistor. ..4c.8 eae. onbas oslo ne 130 130 =— = 
Peak AF Grid-No.1-to-Grid-No.1 Voltage...... 22.4 28 2204 28 
Hero-signal Plate;Current:). 0.6)... ce sees ss 62 103 20 15 
Maximum-Signal Plate Current............... 15 92 75 92 
Zero-Signal Grid-No.2 Current...............; 4 8 74.93 1.6 
Maximum-Signal Grid-No.2 Current........... 15 22 15 22 
Effective Load Resistance (plate to plate)...... 8000 8000 §000 8000 
otal HarmoniceDistortion = sm mts ae sce oe 3 4 3 4 
Maximum-Signal Power Output............... 11 yy idk iy 
AVERAGE CHARACTERISTICS 
TYPE 6GK6 
E,=6.3 VOLTS ‘oe 
GRID-No. 2 VOLTS=250 fy 
200 = i+ aa — ple 
| i 
“35 GRID-No.! VOLTS Eci= 9. | 
2 
an ellie 
thas fee 
li =6 
=< >= -10 | z| 
AS gS at ee es I eS lee cate ee pe 
fe) 50 100 150 200 250 300 
PLATE VOLTS 92CM-9902T 


per cent 
watts 


per cent 
watts 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


0.3max megohm 
1 max megohm 


DUAL TRIODE 


Glass type containing high-mu 

6 G L7 triode and high-perveance, low-mu tri- 

ode in same envelope. Used as com- 

bined vertical-deflection-oscillator and 
vertical-deflection-amplifier tube in 

television receivers. Outline 14B, OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.05. 


CLASS A: AMPLIFIER 


Characteristics: Unit No.1 Unit No.2 
Plate Voltages ateaiden ey ne as a ee oe 250 175 volts 
Grid. VoltageenGtticcs cc cg ee en ee ee -3 —25 volts 
Amplification Factor .)00, ee 66 5 
Plate Resistance (A pprox: es ene ee e 30000 780 ohms 
Transcond uctance ie etd epee een eee 2200 6400 umhos 
Grid Voltage (Approx.): 

Hor plateictirrentof 20 unset ae ee -5.3 - volts 

For plate/currentof 200 ua tare see ce eee ee - -60 volts 
Plate Current: 88. c6;3-\nooce) Bae ee ee 2 46 ma 

VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 

Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC PLATE, VOLTAGE Sus.) in eee Ieee ee ee 350 max 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE..................... - 1500°mazx volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE.................... —400 max —250 max volts 
PERAK CATHODE 'CURRENTOGhe eo. ee eee eee — max 175 max ma 
AVERAGE CATHODE CURRENT: 4 dqcua.ne bce Sone ee — max 50 max ma 
PLATS DISSIPATION "® oye ee ee ee 1 max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200°max 200°max volts 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation:. 4) oe ee 1 max 1 max megohm 

For:cathode-bias:operation />. S-een 1. aoe en 2.2 max 2.2 max megohms 


° The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

™ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
° The de component must not exceed 100 volts. 


H Pp 
SEMIREMOTE-CUTOFF PENTODE (4) (5) 
Miniature type used in gain-con- a « (6)c2 
6GM6 trolled picture-if stages of television \ 4 
Related type: receivers operating at intermediate fre- 2 \LAN OF " 
5GM6 quencies in the order of 40 megacycles. n 1s 
Tube features high transconductance Gj 


and relatively low capacitances. Outline 7B, OUTLINES SECTION. Tube re- 
quires seven-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC/DC)... f3..)¢ oe ee ee 6.3 volts 
HEATER CURRENT $3575 50's 5). 00 acta tere oem i ah ees mt ead 0.4 ampere 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shield® 
Grid No. Lito Plate. i), 2net sate so oe ee 0.036 max 0.026 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and Interrial Shield... 45.22 Ack, doen ee ee ee 10 10 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.8, and 
Internal Shield segec yee conse hehe crc ian eee rei 2.4 3.4 pf 
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


ERO EIAV COTE AGG EMME sect ys 6 ivi layer Sie) shshealincave, 8 etGRIHT ols Sonshine audhot ta lindge- cers 330 max volts 
GRID-N0.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-N 0.2 (SCREEN-GRID) SUPPLY VOLTAGE............0.ecececececeecs 330 max volts 
SRTD=N Or cay OL PAG ERO fit pec, eees ciao ione cnet n CC hin ban HOE cg See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
HGEA TH IDISSIE ATIONAGE Ce pais chttsie tah carsedioalesiclencteine s Tome meee tees 3.1 max watts 
GRID-No.2 INPuT: 

Hoergrid-No:Zivoltages up to 165 volts... 6. i asc sve dev ecewses bees 0.65 max watt 

For grid-No.2 voltages between 165 and 330 volts.................0- See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative withyrespect to cathoder .acsce sscpseieae swans Siz 200 max volts 

Heater positive with respect to cathode. ............. 0 ccc cee ceeeeee 200°®mazx volts 
Characteristics: 
Plate Supply VIOREL ES OG cust elohe tee cuats a, oe SEMA ME erie tain) ainscoeten ae <a) esis ve Siei'o ec stot ets 125 volts 
RELMIEN OLS cr PRM ere troe ote n oc REE oe cieiatese niche eiouantin ed teas Connected to cathode at socket 
Rerid=NOcStSUDDIVAV OFAC wets ies aicie oy ayeee so sibs: oe Suet a ee ah rere aekaylic ae 125 volts 
Wathode-Biasitesistonse wise. hole aie os eccies ON) dar cieraue wedetlis eek cokes 56 ohms 
late Resistance CADDrOKs) 4 oy ok So atte ois ook aie si olabe evs dials aiahovorm “alae ge wialas 0.2 megohm 
MirAnisCONGUCERNCOM PHI ON cen cinionenin oe olule:/s: cue ¢ sadvavsleidd a sana. oe akare, ctiawele ere 13000 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 60 umhos........... -15 volts 
PiMte) CMETON Cem toro ete Cray o kin eicte ere eID PS aeioth aks Fae aed ane baw ereere 14 ma 
METI IN Gece UL he Tt MMMM Boor on: 5 i ccc 5: aha m Ghavarre iene ole Kite ote SySla alle elsiatinve o01S 3.4 ma 


° With external shield connected to cathode. 
® The dc component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6GM6 
E¢=6.3VOLTS 
GRID N@3 AND INTERNAL 
a SHIELD CONNECTED 
" TO CATHODE AT 
« 
Py GRID-N22 VOLTS = 125 
: ae 
3 
x) 
“20 ae Sew eee 
e 
= 
3 pip-net VOLTS EC\=-! 
ro 
« 
o 
3 
Ss 
w 
al 
é 


PLATE VOLTS 
92CM- 10390T | 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and 
black-and-white television receivers. 6GN 8 


Triode unit is used as sync-separator, Related jypes: 
sync-clipper, phase inverter, or sound- 8GN8, 10GN8 

if amplifier. Pentode unit is used in 

output stage of video amplifier. Outline 8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be operated in any position. For direct inter- 
electrode capacitances, refer to type 6EB8; curve for average plate characteristics 
of triode unit is same as for type 6EB8. Heater volts (ac/dc), 6.3; amperes, 0.75. 


CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 

CATER VOLTAGE Sse roo ec oreo ote os, Seabee ee iewcaacte cate Nese 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE..............-. _ 330 max volts 
TARID-N Osc EVOLTAGE Ms Wary eee piece Achar ne ejaper sare A oie — See curve page 70 
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GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value... .. 0 max 0 max volt 
PLATE ‘DISSIPATION oat ee oe nee 1 maz 5 maz watts 
GRID-No.2 INPuT: 

For grid-No.2 voltages up to 165 volts................. _ 1.1 maz watts 

For grid-No.2 voltages between 165 and 330 volts....... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200° max 200°max volts 

Triode Pentode 

Characteristics: Unit Unit 
Plate‘Supply:Voltage.)- eee noe oe ee Ce 250 60 200 volts 
Grid-No:2'Supply, Voltagesse ate ee _ 150 150 volts 
Grid-No.1"Voltage.2 3 2 42-6 ne eee Rate —2 0 - volts 
Cathode-Bias Resistor..25..2 20.00 000 _ _ 100 ohms 
Amplification Factor..: ) joe eeee eee 100 _ — 
Plate: Resistance (A pproxe) 4a ee eee 37000 - 60000 ohms 
Transconductances peter fe te oe 2700 - 11500 u»mhos 
Grid Voltage (Approx.) for plate current of 20ua..... —5 — = volts 
Grid-No.1 Voltage (Approx.) for plate current of 100 pa — — —10 volts 
Plate (Current is 950) 0 a eek ee a ae 2 558 25 ma 
Grid-No.2 Currenteo 9 a5hasc sg e ec eee ee — 188 5.5 ma 
Maximum Circuit Values: Triode Pentode 
Grid-No.1-Circuit Resistance: Unit Unit 

For fixed-bias'6peration’s4-4..05 4 eon oan eee 0.5 max 0.25 max megohm 

Foricathode-bias operation;.4.054 6-1 ee ae 1 maz 1 max megohm 


° The de component must not exceed 100 volts. 


® This value can be measured by a method involving a recurrent waveform such that the maximum 


ratings of the tube will not be exceeded. 


AVERAGE CHARACTERISTICS 


TYPE 6GN8 
E,*6.3 VOLTS 


GRID -No.2 VOLTS =150 


PLATE (Ib) OR GRID-No.2 (Ico) MILLIAMPERES 


° 50 100 150 200 250 300 
PLATE VOLTS 


BEAM POWER TUBE 


Novar type used as a horizontal- 
deflection amplifier in television re- 
ceivers. Outline 17A, OUTLINES 
SECTION. Tube requires novar nine- 
contact socket and may be mounted in 
any position. For curve of average char- 
acteristics, refer to type 6GW6. 


6GT5 


Related types: 
12GT5, 17GTS 


Direct INTERELECTRODE CAPACITANCES (Approx.): 
Gsit No. lito Plate. coo. oes 5 i ae ee 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................ 
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350 400 


6.3 volts 
132 amperes 
0.26 pf 
16 pf 
6.5 pf 


Technical Data 


CLASS A: AMPLIFIER 


[me Triode Pentode 

Characteristics: Connection Connection 
REPA CORY OLLAG Orme fora sareiee stems -seigue settee oeudyesecsoe trerous 150 60 250 volts 
Grid-No.2 (Screen-Grid) Voltage................... 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage.................. —22.5 0 —22.5 volts 

u Factor, grid No.2 to grid No.l....:............ 4.4 - _ 
Plate Resistance\(Approx.)........:.00.cceloerseve - — 15000 ohms 
PEYATISCONGUCLANCE A ins OEE coe PhO tn Ligeti ty —- - 7100 »mhos 
Rate OUTren ce Meee cay. che cei ens ae ie siabersratnelahalonitiens _ 390* 710 ma 
RN GINO? COUPLER Era aciite. ola slengee tee aH Si: — 32* 21 ma 
Grid-No.1 Voltage (Approx.) for plate ma=1........ - — —42 volts 


HORIZONTAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


CRE CATH SUPPLY VOLTAGE 22 Petia oc ena isle w cheleie tie sss mrs Gime de wees 770 max volts 
REAK POSITIVE-PULSBE PLATE) VOLTAGES, o50:.06555.05 sea ode dos cee cule 6500 max volts 
PEAKIN BGATIVE-PULSE PLATE VOLTAGE), 6.06c)s.0.sy0 4 0 dies oityee Siew ene ws -1500 max volts 
ERCLGRIDEN O:2aVOUTAGH cee ieipeek oie eros beara oe Ore ke 220 max volts 
ACLGRID=“NOMSVOLTAGH he itt er neh te ee oe eee ee tine pete te —55 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE..........0..000c csv eceecueee —330 max volts 
EMAL. CATHODE CURRENT srxevoncistasne eerste eT oer aww Hee ge aia 550 max ma 
NVERAGE CATHODE IOURRENT) to aristen cal a nchecucnis, fies Setda ako Dawe boa reas 175 max ma 
SE RED- NO Ar UNEU Bierce hoc canin ses othe k Ee ees Ret ans. TTP soci ees Salen 3.5 max watts 
GATED ISSIPATIONS fo artnate sc Neye ee eee oie ee Ree tee ten hi tte s 17.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............0.00ce eevee 200 max volts 

Heater positive with respect to cathode. ..............0..00-00e00e- 200°max volts 
BULB LEMPERATURE, (At hottest point)).0. G40 0... = ae gan deme cncite + io we 240 max °C 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Konerid-resistor-piasioperation O24. 01 se enone Salk eet 0 oepoeiencrere secu eens 1 max megohm 


* These values can be measured by a method involving a recurrent waveform such that the plate dis- 
sipation and grid-No.2 input will not exceed their maximum ratings. 


= The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


*An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
5° The de component must not exceed 100 volts. 


SQ MEDIUM-MU TWIN TRIODE 


Miniature type used in the matrix- 
ing circuits of color television receivers 6G U 7 


Kt, employing series-connected heater 
strings. Also used in phase-inverter, 
multivibrator,andgeneral-purposeam- 
plifier applications. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 


PTS NC 


EIA TORSVOLTAG BACH DC) i seitete oi eicantt aia e Ge a SER SA arcuate ick oie eae meee 6.3 volts 
PLP ATER OURRE NTS she thao cmos ou. ie ei ene See SEAS ik Dania le Mee ae 0.6 ampere 
HIHATER WARM-UP TIME (A-verage)): ccthte occss os clswaumdccsseaowsectus ll seconds 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No.2 
Gridstomblatesiyy fic cob sisi cent haat saute tas ecakaiole 3 3 pf 
Gridtto.Cathode.and Heatersa nce as foc ane cares 3.4 3.6 pf 
Plate torCathnode and, Heaterua. ¢s..0ceean on coc oan 0.44 0.34 pf 
Platerom Unite ont tolelate of Unity NG:aurce sree ecioet eine ee 1 pf 
CLASS A: AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
EAL S VOLTAGE We eee ers crac a cai eh elevate Gre ecinene ei bie 5, Ravosiands SuSeeeDe ee Soars 330 max volts 
ESRID) VOLTAGE EE OSiGl VeE=DIAS VALUE | sec aes ae core sien efelawge sacra nee 2 ous dese aeons 0 max volts 
PLATES ISSIPA TION «.sersicaiavdics, oe Mee eae a cE SS aes cle Sis 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........-.-.....-2 0200 e eee 200 max volts 
Heater positive with respect to cathode...........-..0-:0200ee eee 200" maz volts 
Characteristics: 
Plate! Voltage ate Penn 27 es, he, Se SRS aN ORS, a. Serene ees retort 250 volts 
TCHAV ICS CAGE NR Aes MAI Sed A cocoa) es og Ser Seal RU By Gao ecb es ee -10.5 volts 


RCA Receiving Tube Mantua —<—= 


Aniplification Factor..¢..2). 38 op oc oon Sete ens Aci ote es ee li 
PlateiRésistance (A pprox.):5- ies alas eee cer ce one eee 5500 ohms 
Pransconductance eee Way... 5502 3. oes ce ee eee 3100 p»mbhos 
Grid Voltage (Approx.) for plate current of 50 wa...................... —23 volts 
Plate Current. 0Oe. oe n orets cone MeO nis erat CICA IC ea ee 11.5 ma 
Plate:Current for'grid' voltage‘of —14 volts... -.--6 ee eee 4 ma 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operations. <cci. hace hoe Ea ee 1 max megohm 


= The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE 6GU7 
E¢= 6.3 VOLTS 


40 


uw 
oO 


nN 
(e) 


PLATE MILLIAMPERES 


° 50 100 150 200 250 300 350 400 
PLATE VOLTS 92CM—lIS66T 


BEAM POWER TUBE K 


G 
Duodecar type used as horizontal- : 
6GV5 deflection amplifier in television re- (3) 
Rotated ene? -ceivers. Outline 16C, OUTLINES 
17GV5 SECTION. Tube requires duodecar Nc 
twelve-contact socket and may be H 

mounted in any position. Heater volts (ac/dc), 6.3; amperes, 1.2. 


CLASS A, AMPLIFIER 


Characteristics: 
idteaVoltage es. eee 2 eee A eee 5000 60 250 
Grid-No.2 (Screen-Grid) Voltage.....:............. 150 150 150 
Grid-No.1 (Control-Grid) Voltage.................. — 0 -22.5 
Pilate Resistances(Approx.) yas ee eee eee - - 18000 
Lransconductancé... }.e tome ee oe eee - - 7300 
Triode- Amplification Factoreameceneesen eae eee - - 4.4* 
PlateiCurren att ee tis: sien ye REE SS - 3458 65 
Grid-No.-2tCurrenta oe oi: 35 See Pan ed ee - Path 1.8 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma -100 - -42 
HORIZONTAL-DEFLECTION AMPLIFIER 

For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 
DC, PLATE |SUPPLYAV,OLTAGE (©. aoa eee eee ee 770 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE#............2-00cseeecceeee 6500 max 
PERAK, NEGATIVE-POLSE| PLATE VOLTAGE ...454. 2) LeeLee -1500 maz 
DC" GRiD-NO:2iVOLTAGE CEG. 628s). Ben nen aoe eee ee Deen 220 max 
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volts 
volts 
volts 
volts 
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PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE............0.0ccececucue —330 max volts 
DOR RID-NOclURVOLLA GH eo tis sts u: kee opin crate gh sree Re shacheunic eid aincne Ens —55 max volts 
PAK GATHODE, CURRENT. oniacivih i toeince sere eiee eal cee Maes As 550 maz ma 
WER AGE CATHODH. OURRENT. ie. fev: yes fe creche othe Saad te he ices Sr 175 maz ma 
EAL ELVIS LEAT LON Ute c eee ad te iiiks ou apensheg eka Poet Mosse acorsetin.cibithes, cated 17.5 max watts 
(CREDAINOscGENPU TREN Ger hon gute: <ciieacane Ine Gcucieraoe fice tude oon ne 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....................-...-. 200 max volts 

Heater positive with respect to cathode......:.......00ceeceeeee 200° max volts 
BULESLEMPHRATURE (At hottest. point) ac . «2 neu ca cna deed class cus 200 max XE, 


Maximum Circuit Values: 
rd -NOs-CiRCUlGHRESIStCANCe: <rom cca Syst wumdd | ahha ck + Ceo Sees Ce 1 max megohm 
*Grid No.2 tied to plate; plate and grid-No.2 volts, 150; grid-No.1 volts, —22.5. 


"This value can be measured by a method involving a recurrent waveform such that the maximum rat- 
ings of the tube will not be exceeded. 


#The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


tAn adequate bias resistor or other means is required to protect the tube in the absence of excitation- 
*The de component must not exceed 100 volts. 


HIGH-MU TRIODE— 
POWER PENTODE 


Miniature type used for sync-am- 
plifier and video-output applications 6GV8 
in television receivers. Outline 8E, 
OUTLINESSECTION. Tuberequires 
miniature nine-contact socket and may 
be mounted in any position. Heater volts (ac/dc), 6.8; amperes, 0.9. 


CLASS A: AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Absolute-Maximum Values): Unit Unit 
ELATE SUPPEYZV OLTAGE... o) sos eines Ones eee oe en oan 550 max 550 maz volts 
PEAKE DATERV OUTAGE ia) Metres ors ane iicLs te eee = 2000 max volts 
DI CEPMATEVIOUTAGE etd see lane cote om are menatven te ne 250 max 250 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 550 max volts 
GRID IN OZ RVOL TAGE Rory rece cu Tonvon sev diego Sonsigy seal oes aitca Barrens - 250 max volts 
PHAKE CATHODE @URRENT Os lon teins ic Gece ose ej oidws ceeeme 200 max - ma 
AVERAGE CATHODE CURRENT. .3 3s. 0's sess asvceceteldiesse 15 max 75 max ma 
C7 RID-NOL2 INPUT ea caiavoie «cae oe Ave Sasi oak ee eoatsoptee ie ners aie teite - 2 max watts 
PEA TEP ISSIPA TION ris. tbe aie cides ee 0.5 max T max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 220 max 220 max volts 

Heater positive with respect to cathode................ 220 max 220 max volts 
Characteristics: 
Plates V OLGA Re ret cetera Mots stcioena eat ech a rae oan enn 100 50 65 170 volts 
Grid-No:2; Voltage sence eon Ser ee toe eae Nek Fe ean - 170 210 170 volts 
Grid=NOr Le ViOltage sn. ee one ccd bicieke ore Brace the cache gins Rare -0.8 -1 -1l -15 volts 
Am plifica fion. Ba Chor er. a Seneteseessteerinesxcten sh oyaitra te ero arerteneae 50 = 
Mu-BactorGridiNO: Pb tolGrid No2oneertingao die a eee - a, ef 
Plate: Resistance (A pproxa)ine nas auteesct- scocs ucioltnatio uve evorepeuawueis 7600 — -25000 ohms 
Lransconductancesee qo gevia Proton ee aes ee ee 6500 7500 yuwmhos 
BlateiCurrent. pics cit Meio itsile «tae tore tekenen docu cove 5 200°240® 41 ma 


- 40° 50°2.7 ma 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
ornxed-blas operation + a7 ener ees 1 max 1 max megohm 
Koricathode-bias operations... 6.4) o4cdee ea oe 3.3 maz 2.2 max megohms 


° Maximum pulse duration 5 per cent of a cycle with a maximum of 1 millisecond. 
= Maximum pulse duration 200 microseconds. If a larger flyback is required, this value may be reduced 
to 100 ma with a maximum pulse duration of 400 microseconds. 


* This value can be measured by a method involving a recurrent waveform such that the maximum 
tube ratings will not be exceeded. 
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BEAM POWER TUBE 


Glass octal type used as horizontal- 

deflection amplifier in high-efficiency 

6GW6 deflection circuits of television receiv- 

Related types: ers. Outline 21, OUTLINES SEC- 

12GW6, 17GW6 TION. Tube requires octal socket and 
may be operated in any position. 


HEATER VOLTAGE (AC/DC) “95. 2s teen Ree ee 
HEATER CURRENT} (222) ic sins lots ihe ete es Fe ee 


Characteristics: 

Plate Voltage lt. nan.3 cee oe tio ete Te 60 
Grid-No.2' Voltagey-2 97 PR Ree Oe ns ar OA Te ce ren 150 
Grid-No.1 Voltages.cS..-c coon eee eee 0 
Plate Resistance (A pprox:)40 et se ee _ 
Transconductancet:::o:5c05 see ee ene — 
Plate:Currenticii5)2) ais eee Se ee ee Oe 390* 
Grid-No.2 Current) o. (2) fet en ee ee ee 32* 


HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, $0-frame system 
Maximum Ratings, (Design-Maximum Values): 


AVERAGE! CATHODE CURRENT\-3 Gane eee a eee 


GRID-NO:2 INPUT Ue eee eee 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode........................... 
Heater positive with respect to cathode........................... 
BULB TEMPERATURE (At hottest point) doc )sse we ee ee eee 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For grid resistor-bias operation. ....5........0c.-csecieccecsucces. 


TYPE 6GW6 
E¢=6.3 VOLTS 


450F GRID-No.2 VOLTS=150 


PLATE MILLIAMPERES (Ip) 
n 
a 
i?) 


(0) 
e PLATE VOLTS 
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NC K 

G3 
; 6.3 volts 
i 12 amperes 
: 0.5 pf 
: yy pf 
‘ ft pf 
250 volts 
150 volts 
— 22.5 volts 
15000 ohms 
7100 umhos 
70 ma 
ok ma 
—42 volts 
A 770 max volts 
‘ 6500 max volts 
‘ -1500 max volts 
: 220 max volts 
3 -55 max volts 
; -330 max volts 
. 550 max ma 
j 175 maz ma 
3 3.5 max watts 
: 17.5 max watts 
F 200 max volts 
: 200°mazx volts 
, 240 max bd © 
3 1 max megohm 


ERES (Ico) 


GRID-No. 2 MILLIAMP 


92CM-l0859T 


Technical Data 


* This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


= The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


® An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
5 The de component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE 
Miniaturetypeused for FM sound- 


detector service in locked-oscillator, 6GX6 
quadrature-grid FM detector circuits, Related type: 

as combined detector, limiter, and 5GX6 
audio-voltage driver. Tube has two 

independent control grids, and has controlled heater warm-up time for use in cir- 
cuits employing series-connected heater strings. Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact socket and may be mounted in any position. 


ELEATERAVOLDA GEMCAC/DC) Settee ein Aeon hope hacutha ais Jonerblstedepoenscs: Busy ae 6.3 volts 
HIRATERIC URREN TH noe 6 Le cr i Re hiciee SWea eS EF pedis gine 3 eee 0.45 ampere 
FIBATERGWARM-UPLLIME: (A VOrage) sc acicsc goes cas aes eeacerensi@ wand cused aso mio il seconds 
D1REcT INTERELECTRODE CAPACITANCES (Approx.): 

GridgNouieco Pe latempeeee taqok cc. tc ae cia breicieesis We su dPe es sabietetee scare 0.026 pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 8 pf 

Grids NO aCOHGTIG INO: Sirs 5 ikke. cd tts hae CSRs Ne AND Shetek ls sur teslis Stee ne 0.12 pf 

IS rIGBNOFB ton Ela Cees eimtieies wc icelcis Blosser in pute w Ula Siasene © suchas aaaimehats LG pf 

Grid No.3 to Cathode, Heater, Grid No.1, 

Gridi No.2; Plate, and: Internal Shield) ar sews = cpeieste > ol olehers eee 6.5 pf 

Characteristics: CLASS A: AMPLIFIER 
PA ALE SUP ymVOl ta LO cae lores cr ecahel opens cineksuonste deena iene OUI T ae Alepolciloneosyayeretincyel seuss 150 volts 
Grid-Nots supply Voltage, 7)... cam ces oo yeaah cher eet © Caiee mucieae is siceverer ens 0 volts 
GrIG= NO sarSUDDIVAV OLA ZC ol x. cicte cro fere. cunceane suepekatereteeus aga syaanereteWe oe tece 6 Seen 100 volts 
GrIdeN Oss SUDPLVeV. OLCAZE S40 «che eee eee cee tere cr teeinus clelaidio orerenalaya carte 0 volts 
Cathode-BiasResistorans concer sata ee eel nae Gaus paises efaare enews ay 180 ohms 
Platemtesistancer(A Pp prox.) cte-ccheseis ecceuete ettarekers hotel HevanthenstoralaiWaouae meenanel < epsisas 0.14 megohm 
Transconductance, grid .No:1 to plates... 62.0. coco wlshsrete ses ci vieene clele wie oe 3700 umhos 
Transconductance: grid No.3. to plates.c a. occ oe oie Sialinre: =e © Byeseieneiey s. syse «ole 750 umhos 
Plate |Current. cme eee he ee ee ae oe eine Memes wttromie wierd bie 3.7 ma 
Grid=NOt2 Currenticne res «ca ceteh tumahie eikeeeil ees Srerecmias heres oh cay atene recep ecto re feu 3 ma 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wa............ =F volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 wa............ —4.5 volts 


FM SOUND DETECTOR 
Maximum Ratings, (Design-Maximum Values): 


VATION, OL TA GES Spee ales eva oaks sdorevev evade canis iousbs choy snl sielanek sg aga us eeccuoyeiei’s7s 300 max volts 
GRID-NO.3 (CONTROL-GRID) VOLTAGE: 
INegativeryvalue (de/and peak iac).. - eaor ctacaale oveutheneiey etn laneicteltet= vale a= -100 max volts 
Positivervaluel(dc and peak AC) citer pate ote cre lelleiets tec) eileksliers wile elejens (elece 25 max volts 


TYPE 6GX6 

E¢=6.3 VOLTS 
GRID-No.3 VOLTS=0 
GRID-No.2 VOLTS=100 


ERES 
x) 
°o 


PLATE (Ip) OR GRID-No.2 (I¢p) MILLIAMP! 


0 50 100 150 200 250 300 
PLATE VOLTS 92CM-11002T 
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GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE.................-.-----04.. 300 max volts 
GRID-NO.2 VOLTAGE: ¢ 33.55 563 tacos Se ee, ES See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 


Negative-bias value -50 max volts 

Positive-bias value x i.8 g Ate det occscs cacevethi eta ole Ge a 0 max volts 
PLATR DISSIPATION... 0s teen en eee 1.7 max watts 
GRID-NO.3 INPUTS <:3.5.:5.5. Aho ek ee ee eae 0.1 max watt 
GRID-No.2 INPuT: 

Kor'grid-No:2voltages upito 150) volta seem ae yee 1.0 max watt 

For grid-No.2 voltages between 150 and 300 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............................ 200 max volts 

- Heater positive with respect to cathode............................ 200"max volts 

Maximum Circuit Values: 
Grid-No.3-Circuit: Resistance® (. vo) 4.0 0) oes en des os ee ee 0.68 max megohm 
Grid-No.1-Circuit Resistance: 

For fixed-bias operations. ..0. ce cee ee OE Re eee 0.22 max megohm 

For cathode-bias operation: oe... Gunn e snd et ee ee 0.47 max megohm 


® The de component must not exceed 100 volts. 
AVERAGE CHARACTERISTICS 


TYPE 6GX6 
E,76.3 VOLTS 


GRID-No.2 VOLTS=100 
GRID-No.! VOLTS*0 


PLATE (Ib) OR GRID-No.2 (Ic) MILLIAMPERES 


PLATE VOLTS 


SHARP-CUTOFF PENTODE 


Miniature type used in gated-agc- 
6GY6 amplifier circuits and as a noise-in- 


verter tube in television receivers. 
Tube has two independent control 
grids, and has controlled heater warm- 
up time for use in circuits employing series-connected heater strings. Outline 7B, 
OUTLINES SECTION. Tube requires miniature seven-contact socket and may be 
mounted in any position. For curves of average characteristics, refer to type 6GX6. 


HIBATER VOLTAGE (AC/DO) wai su fastro ths debt aie Soh Neat eke a ieidlieie 6.3 volts 
HEATER CURRENT................... SP: ea ERIC RS I Ss I ee al 0.45 ampere 
HEATER WARM-UP TIME (AVERAGE)... 22 202s hossceeeelcle eh seconds 
D1REcT INTERELECTRODE CAPACITANCES: 
Grid' No.1 to Plates? 38.53 c5 tite, oi. eds edict Se 0.026 pf 
Grid No.1 to Cathode, Heater, Grid No.2,‘Grid No.3, and Internal Shield 8 pf 
Grid No-}'to"Grid No Bien ii 29. Lehane eee a me 0.12 pf 
Grid No.3 to Plate............ a ERR ae eh: s.r, ee ei 1.6 pf 
Grid No.3 to Cathode, Heater, Plate, Grid No.1, 
Grid No.2, and Internal Shield........... 000... .0. 00.0000... 6.5 pf 
Characteristics: CLASS A, AMPLIFIER 
Plate Supply Voltage te oT 72 ciao 4s 5. tec Stew cee ae, Eee 
Grid-No,3 Supply Voltage, 3... 1; Oo 8ereteiioae ecto eas serene, ie sth 
Grd-No.2 Supply Voltage. vito 2S nde ke eae 100 volts 
Grid-No.l Supply Voltage. jou c.5,.. Satend, eek Ge ee ae 0 volts 
Cathode-Bias Rosittor <q asjussitict see ee PROC LE 180 ohms 
Piate Resistance (Approx.) [.:..< S's2's 7223s Pane tr reel eee 0.14 megohm 
Transconductance, Grid No.1 to Plate......000 000) 3700 »mhos 
Transconductance, Grid No.3 to Plate... 750 umhos 
Phate. Current isis \cmiciw ac ek US . x45 oo Bee aaae se een See 3.7 ma 
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KGinrel= Osan ULEOM UMM inte a acti of apancceserans ne ae a stan le Le oes een, 3 ma 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wa............ -7 volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 wa............ —4.5 volts 


GATED AGC AMPLIFIER AND NOISE INVERTER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


Pepa DELANO UA GE eee ete eit syst Merfin nid, ew Sissies Ace eo Sale cceeetee 300 max volts 
RAK EOSIMVE-PULSE PLATE VOLTAGHS. . 0)... pc ocinoss scm el. 600 max volts 
GRID-NO.3 (CONTROL-GRID) VOLTAGE: 

Negative Dias Value’s 2 Mite) dicts ete itale ste astoale sa et ee -100 max volts 

POSITIVE EAS VALU ncn sie aaa Les PC Re Res ee ee 0 max volts 
GRID-NO:2 (SCREEN-GRID) SUPPLY VOLTAGE ....-..-.:-5..0cccetecccccee 300 max volts 
SID INO: a VOL LAGI Seht <b Rai Sa o BA rates Wibretne Cogdrorsh, «kes naan nae ON See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGB: 

INCEAtlVe-DIASIVAlLEC Zc «reece caterer Mrs Ie coe cia Soe ros: —50 max volts 

ROSItiVe DIAS) VAlUCH yA. aie nrnpiase he eAVOn ot Re Te ee ee 0 max volts 
PAT EPUISSIPATION a reenter cake ce ost cxae oir Atte mont ee es 1.7 max watts 
GRID-No.2 INPUT: 

Hor grid-No2 voltages up toi l50:volts j.c5, cca 6 wo «ve ow nana sand 1 max watt 

For grid-No.2 voltages between 150 and 300 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative-with respect'to cathode...) 2... 455505040. sab oe eke 200 max volts 

Heater positive with respect to cathode............. 0.0.0 c cee ee eeee 200°max volts 
Maximum Circuit Values: 
Grid-NO-s- Circuit IesISUANCE tr orsis\erncrto cee seme siete ce ee ee ee 0.68 max megohm 
Grid-No.1-Circuit Resistance: 

Poriixed-bias opera tionst shy. 3 vee eae Geos pha as wert ako euoeee s 0.22 max megohm 

MORsCACNOGE-DIABR ODCTALION s «ceca. wien ge cw damien ee sce ie tls 0.47 max megohm 


® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® The de component must not exceed 100 volts. 


Pr, HIGH-MU TRIPLE TRIODE 


6 XK Miniature type used in rf-ampli- 
mo os fier, mixer, and automatic-frequency- 
\ if control service in FM radio receivers. 6GY8 
Pt, Outline 8B, OUTLINES SECTION. 
Tube requires miniature nine-contact 
socket and may be operated in any 
position. Heater volts (ac/dc), 6.3; amperes, 0.45. 


ST; PT 


CLASS A: AMPLIFIER 
Values are for each unit, except as noted 
Maximum Ratings, (Design-Maximum Values): 


ACA T HBV OILS GRMN eam cre inv aiiel sean Aish oc shots daatinat audusuin ass atscece aves ent ares, cteseave une 330 max volts 
GRID VOLTAGE Se OSitive-bias, Value). 34.60. 2. he. 6 tow ee Oe. cc coca ne 0 max volts 
ROU AT Es ISS ISAT ONeracreror ee nie ev ao sehaahl Sk raiee ei cvlaca Gsironaieuceieneira a 'ce8k Aywlediskeiee bcs 2 max watts 
TOTAL ELATEADISSIPATION CAlliplates)/s..cdec0cc cinco pares nt erohes ccc dke 5 max watts 
PEAK HEATER-CATHODE VOLTAGE (Units No.1 and No.2): 

Heater negative with respect to cathode...................0.00000 ee 100 max volts 

Heater positive with respect to cathode................... 0.00 ceuee 100 max volts 

Unit Units 
Characteristics: No.1 No.2 or No.3 
ElaALeSuppl yay OlCARe sear. th een as. bool elec ah © ie svt edysin os 125 125 volts 
GridiVOltagenawet ne oes heals whet dB oe. wines on ea oe = —1 volts 
CWathode-BiasiResistory yy <i viene ere e avs-auns ire lh wc hisaaeed woe 220 _ ohms 
FANN DIINCATIONEMACLOM oc. sy cuits Giada, eral Seema eer ets 63 63 
Pilate. ResistancelCApprox:) << oi/..2 « Seite tere ee ee he eee ors 14000 14000 ohms 
MPTaANSCONUUCC ANCE ceca. hosts share tue Uewsres ehipesre seeseecta ae 4500 4500 umhos 
Sa leas, Se CoRR i Ae EERO rate wae wet Ee Ene eRe 4.5 4.5 ma 
Grid Voltage (Approx.), for plate current of 20 wa........... _ —4 volts 
TWIN DIODE 
Metal type 6H6 and glass octal 6H6 
type 6H6-GT used as detectors, low- 6H6GT 


voltage rectifiers, and ave tubes. Ex- 
cept for the common heater, the two 
diode units are independent of each 
other. For diode detector considerations, refer to ELECTRON TUBE APPLICA- 
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TIONS SECTION. Type 6H6-GT is a DISCONTINUED type listed for refer- 
ence only. Heater volts (ac/dc), 6.3; amperes, 0.3. 


Maximum Ratings: RECTIFIER OR DOUBLER 


PEAK. INVERSE! PLATE VOLTAGE So ieee coal acle stelalele ate ote ayetcteveretonee lets ot eletarenayone 420 maz volts 
PEAK PLATE CURRENT (Per ‘Plate)) 2. .i.)0 20 oe cee atone ese eee ee 48 maz ma 
DC. OurTPuT CURRENT (Per Plate) 20) secon eee ere eine pees eee eee 8 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... .. 2.2.2.0... 2.2.2 c ee ee eee eee eee 330 max volts 
Heater. positive with respect to cathode. 55.005. -- 2-2 eee ee > lee 330 max volts 
Typical Operation As Half-Wave Rectifler*: 
ACi Plate Voltage (Per Plate; rms) sus i). Sercieperas ne Gree tees 117 150 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)°.... 15 40 ohms 
DC: Output Currenti(Per Plate) ie cee cece aici nics skeratereie rae staya 8 8 ma 
Typical Operation As Voltage Doubler: Half-Wave Full-Wave 
AC Plate. Voltage. (Per; Plates:rms) sage oo en ats acre eee 117 117 volts 
Min. Total Effective Plate-Supply Impedance (Per Plate)°.... 30 15 ohms 
DC Output-Curnentsr -e seme te ciate cote screenees te aoe 8 8 ma 


* In half-wave service, the two units may be used separately or in parallel. 
° When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


INSTALLATION AND APPLICATION 


Types 6H6 and 6H6-GT require an octal socket and may be mounted in any 
position. Type 6H6-GT may be supplied with pin No.1 omitted. Type 6H6 max- 
imum dimensions: over-all length, 1-3/4 inches; seated height, 1-3/16 inches; 
diameter, 1-5/16 inches. Type 6H6-GT, Outline 14C, OUTLINES SECTION. 


For detection, the diodes may be utilized in a full-wave circuit or in a half- 
wave circuit. In the latter case, one plate only, or the two plates in parallel, may be 
employed. For the same signal voltage, the use of the half-wave arrangement will 
provide approximately twice the rectified voltage as compared with the full-wave 
arrangement. 


For automatic volume control, the 6H6 and 6H6-GT may be used in circuits 
similar to those employed for any of the twin-diode types of tubes. The only differ- 
ence is that the 6H6 and 6H6-GT are more adaptable because each diode has its 
own separate cathode. 


HIGH-MU TRIODE 


Miniature type used as rf-ampli- 


6H A5 fier tube in vhf television tuners. Out- 
Related type: line 7A, OUTLINES SECTION, ex- 
3HAS cept vertical dimensions are 1/8 inch 


shorter. Tube requires miniature seven- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.18. 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


DG PEATE! VOLTAGE Sy. ,o5e-< ojsregth = sos eee ene ee teaeuee 2a ee eee nae eee 220 max volts 
DC'PEATE SUPPLY: VOLTAGE 2 ae, fe eet Fo aera aah eee 600 max volts 
GRID: VOLTAGES eee ee ea Lee Se op ORs ee —50 maz voits 
GATHODE''CURRENT ¥5.0-o 325 ceks «choi. 2 aoe ne Ee chen, Sees 22 max ma 
PLATE MD ISSIRATION: crocs. 252 9 291 6o of ety Ao ee eee 2.6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode......................... ..110 max volts 
Heater positive with respect to cathode........................- 110 max volts 
Characteristics and Typical Operation: Fized Bias Cathode Bias 
DC Plate Supply Voltage....... nh S Seg te eee 135 135 135 135 volts 
Plate-Load; Resistor22: sige ss Yas oes aan ede - — 1000 5600 ohms 
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internal-Shield' Voltage... .0..c.ct o¢ secon neues 0 0 0 0 volts 
PO CAG TIAL VOLER PS anette aisle wicls wieie-e Beet store ee Mae Gin -1 -2.7 - = volts 
Cathode-BiassResistors oe <c.:.4- queuslsteusie lens mao ee aie - - 0 87 ohms 
FATA DILiCACION GM ACTOR. aps cacre sesle iat siepexe: yi faijaucisie stereos mite se 72 - 80 Z 

PEFANSCONGUCTANCES Heteile 180s cis ae: oelexegel sto due Raha te Matas is 14500 1500 20000 14500 umhos 
bate) Carrent snare aicstad cise 5.00 and susiess: sisielaichecia.e sibgcinie 11.5 - 19 Teo ma 
DCHG rig CUTTeNt tN iso onsree eis pecans seers Ue sreyete Se eyes - - 10 - wa 
Grid-No.1 Voltage for one-per-cent transconductance. = —- -5.3 -8.1 volts 

H 


POWER PENTODE 


sal S\D? Miniature type used as vertical 6HB6 
re aq deflection-amplifier tube in television Related type: 
G, OFF receivers. Outline 8E, OUTLINES 15HB6 


"ae 


SECTION. Tube requires miniature 
K G3 nine-contact socket and may be 


mounted in any position. Heater volts (ac/dc), 6.8; amperes, 0.76. 


Characteristics: 

BlateiSupply,V Olta ge: ss. cucc 5s cmcuinanea Siac males ¢o08 60 250 250 volts 
Geri IN OB epee gates Bite creel oleis ra ea pine aa ees Connected to cathode at socket 
Grid-NoO: 2 SUDDLY IV O1EAGE. 5 535.60 3S iets ears ais wns oer mare 250 125 250 volts 
Grid-NO. Ta OLA geen eine ots ee eis elsters ele b tie Stead 0 - = volts 
Cathode-Bias Resistoros seer ck cera re oe ahee es - 33 100 ohms 
Mu-Factor, Grid No.2 to Grid No.1................ = - 33 

Plate Resistance: (Approx) o.6.0..2 «she cues cere see ee bine - 28000 24000 ohms 
PL FANSCONAUCEATICE ah rele ysttek Gres: js es. o.s dus.jes aie. ci e.e is oe seis - 24000 20000 »mhos 
PARTE UITEN tates ye os Soe. k 8's 0 oes Fae ag 150° 40 40 ma 
TI = Nee eOUTTON Crys a atgeic s > ccscne oGicis capetadeiieh oes Whe 4.2 6.2 ma 
Grid-No.1Voltage(Approx.) for plate current of 100ua - -6.4 -13 volts 


VERTICAL-DEFLECTION AMPLIFIER 


For operation in 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PDOCEP LAT RV OL TAGE fc) ot ce eee a tie oaths chee toe oie eaters atte eh chen arcie. util she seals 350 max volts 
PAK LOSITIVE-PULSH PLATE) VOLTAGE So... dase a'r ch seit nies oe aisle tes le 2500 max volts 
DC Grib-No.2 (SCREEN-GRID) VOLTAGE... .......0.00 cece cece ececeesees 300 max volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE..... 2.22... 020 eee ee cece ce eeeee -100 max volts 
GRID“ NO-CLENPUT Ea cele els ne oie wipte teee meas ates Poca 2 max watts 
7A VR MOLSSTE ATION ea cit cece teens cu) steep 82) protere ere mianalel ve tel die ellete ereusie nga, afd 10 max watts 
PEAK HEATER-CATHODE VOLTAGB: 

Heater negative with respect to cathode...:...........cceececcscees 200 max volts 

Heater positive with respect to cathode. ......... 0... cc eee eee eee eee 200"°max volts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
HorAxed-bias operation... denicss a/cits, Metaicciliat ethadiclbe Setalaede sucess sts 1 max megohm 
Horcathode-bias Operation sis ovis is eisis Sia seeders © che Shel ere elaeds Sis ores 2.2 max megohms 


® This value can be measured by a method involving a recurrent waveform such that the maximum 
tube ratings will not be exceeded. 

° The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical-scanning cycle is 2.5 milliseconds. 

=" The dc component must not exceed 100 volts. 


BEAM POWER TUBE 


Duodecar type used as vertical- 
62(3) Kose deflection amplifier in television re- 6HE 5 
K ceivers. Outline 12D, OUTLINES 
S3 SECTION. Tube requires duodecar 
H H twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.8. 


CLASS A, AMPLIFIER 


Characteristics: 


Plate, Voltagessasarean athe ot ad meee this omens 60 250 volts 
Grid-No.2 (Screen-Grid) Voltage. ............000e ee eeee 250 250 volts 
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Grid-No.1 (Control-Grid) Voltage.................2--0 0 —20 volts 
Plate Resistance,(Approx)cn.4 to ea eee Gee - 50000 ohms 
Transconductances:2 0 eth, aes eee = 4100 umhos 
Plate’ Currents i) cece tere ee ee ore 1808 43 ma 
Grid-No.2_ Current. one ae ee ee ee 208 3.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 ya... * - —50 volts 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DC PLATE: VOLTAGES Sen 5 Rie oes Se ee 350 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# ......000000cccccccccsececee 2500 max volts 
GRID-N0.2, VOLTAGB ig oo ooh oh ack ee ee ee 300 max volts 
PEAK | CATHODE} CURRENT ING eae eee |e a eee ee 260 mav ma 
AVERAGE CATHODE CURRENT #5454: 286. RAL GOR See 75 max ma 
PLATED ISSIPATIONT. ;cmeie tna ia ac Pe ice ot ee in ee 12 max watts 
GRID-NO:2) INPUT? 05 noah oe eee ee 2.75 max watts 
HEATER-CATHODB VOLTAGE: 

Heater negative with respect to cathode.................0e--00 200 max volts 

Heater positive with respect to cathode'.............00eceeeeeeee 200°max volts 
BULB TEMPERATURE (At hottest point).............2-.+eececeeeeese 200 max °C 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

Hor fixed-biasoperations ase oe ce ee ee eee 1 max megohm 

Hor:cathode-biasoperationa. = - | ate ee ee ee 2.2 max megohms 


"This value can be measured by a method involving a recurrent waveform such that the maximum rat- 
ings of the tube will not be exceeded. 

#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

tAn adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
°The de component must not exceed 100 volts. 


BEAM POWER TUBE 


Duodecar type used as horizontal- 
6HF5 deflection amplifier in color television 


receivers. Outline 16D, OUTLINES 
SECTION. Tube requires duodecar 


twelve-contact socket and may be H 4 
mounted in any position. Heater volts (ac/dc), 6.3; amperes, 2.25. 
Characteristics: CLASS A, AMPLIFIER 
Plate Voltages auc sc sc ates ae ee ee 5000 70 175 volts 
Grid-No.2 (Screen-Grid) Voltage................... 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage.................. - 0 —25 volts 
Triode Amplification Factor.........0....e00eeee0: - - 3* 
Plate: Resistance (A pprox.)), s<ahce0as00 dee nese - - 5600 ohms 
‘Dransconductancetts.\.5 sat oe - - 11300 pmhos 
Plate: Currents..J atte ee ee ae ee ee ee: - 5708 125 ma 
Grid-No:2)Currentens cee cee eee ~ 348 4.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of l1ma —140 = —54 volts 
HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
DCZPLATE SUPPLY VOLTAGE pte ek Ti ee ee ee 900 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum)........ 75004max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE................:0.)........ -1100 max volts 
DC GRID-NO.2 ‘VOLTAGES 3ie Eee ee ea re ee 190 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE.................+--..-. —250 max volts 
PEAK: CATHODE CURRENT, ee he ee ee, eee 1100 max ma 
AVERAGE (CATHODE CURREN Tin eet. ee ee ee ee ene 315 max ma 
PLATE DISSIPATIONS2.(2 225 2 deios 2 See Be eRe ee Ae, 28 max watts 
GRID-NO.2 INPUTS i6:05.05 path oe os = ee te eons 2) 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode......................-. 200 max volts 

Heater positive with respect to cathode. ..............0ceeeeeee 200°max volts 
BULB TEMPERATURE (At hottest point)...... res oes hal watinenhtera ay aera s 225 max °C 
Maximum Circuit Value: 
Grid-No-1-Circuit: Resistance s-04 Goh. cere eee ee ee 1 maz megohm 


*Grid No.2 tied to plate; plate and grid-No.2 volts, 125; grid-No.1 volts, —25. 

"This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

#The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

“Under no circumstances should this absolute value be exceeded. 

{An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
°The de component must not exceed 100 volts. 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and 
black-and-white television receivers. 6HF8 
The triode unit is used in high-gain, Related type: 
sound-if stages and in sync-separator, 1OHF8 
sync-clipper, and phase-inverter cir- 
cuits; pentode unit is used as video-output amplifier. Outline 8D, OUTLINES 
SECTION. Tube requires miniature nine-contact socket and may be operated in 
any position. For curves of average characteristics, refer to type 6A W8-A for the 
triode unit and to type 6EB8 for the pentode unit. 


FIRATERSVOLTAGHICAC/ DO) acter cit cin ties tite cen arnt ciate en ane tee 6.3 volts 
FIBA TERI CURREN Deorderoe sy. 0e oe Loe eta ea dee Sth AE ea aes 0.75 ampere 
D1RECT INTERELECTRODE CAPACITANCES: 

Triode Unit: 


Gri EOE E Va Ce Me ree roles coaisots eaten eS ales cb chia bene setrehe eH oles ERLSNe Cava hev a:b evelsoe< 3.5 pf 
Grid to Cathode, Heater, Pentode 

Cathode, Grid No.3, and Internal Shield....................... 2.8 pf 
Plate to Cathode, Heater, Pentode Cathode, 

GridiNoss4and. Internal Shield: cee cine tenes ee eevee beue elenccs 2.6 pf 

Pentode Unit: 

Grids NiogstopPlate st. settee Gisirelets fale s0he elise eels housceie hae ntd Gh encchsle 0.1 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, 

Grid@Na:s rand internal Shield... smasaen scm adem ves o chess 10 pf 
Plate to Cathode, Heater, Grid No.2, 

GridsNo.3,,and InternallShield 37.07 seer ote reas ce ee eiek 4.2 pf 
PETLOGCHGTIGECOMEENLOUG Ela ten pegs oe nee the ty a syedevov oe aiedcan es eine erase eae 0.015 max pf 
CLASS A: AMPLIFIER 

Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 
IBIUATEVIOUTAGE weighs ais is. 53-406 o cibre 0.8%. a Jose 2 geaeenee Rtn tee mst taeus 330 max 330 max volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE................ _ 330 max volts 
GRID-NO:2sV OLTAGE ac.0,0:..6 00 eke Oe te ee eas Peace nlc tees See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
TATA DISSIPA TIONS I or cot Becoley Sie Cites de ieicis al sbeices 6: pe od ok Se wgsssts ol 1 max 5 max watts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 165 volts................. - 1.1 maz watts 

For grid-No.2 voltages between 165 and 330 volts....... — See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200®mazx 200®max volts 
Characteristics: Triode Unit Pentode Unit 
Plate Supply, Voltagemae ..5..i: densities Stele) tavelenare 200 45 200 volts 
Grid=-No:2'Supplya Voltage. 0). 2 jcc. - dee fc bocce bike _ 125 125 volts 
Grid= Nov lRVOlGa Ge Mt Alensioc ako ancteyaye elodrunis-oneyorcurteen anus aaa —2 0 — volts 
Cathode-Biasiesistor snus ccs cece tcc est oe _ - 68 ohms 
Am Hlifica tlON) MACCON waters excite ers) ai5,-01 0 125 sice)/s.«; 3) op 0u8) sass) ©, 6h 405s 70 = — 
Plate Resistance (Approx.).........000 cece ee eeeee 17500 — 75000 ohms 
PU FANSCONGUCLANCE aie. ciars oie clei clisl'sie, sel starsclslele, Sig saeuekena oie» 4000 — 12500 umhos 
Plate Current meet ote acted vere ennay cer anon ao aay, 4 40° 25 ma 
Grid=Nior2 Current 2)acce canteen oa ete aes wines - 15° tf ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 na = _ —9 volts 
Grid-No.1 Voltage (Approx.) for plate current of 20 va —6 _ = volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

For fixed-pias operation). 5 f5...4/s6.sacle ae oes siiesd ates a sasae 0.5 maz 0.25 max megohm 

Hor cathode-pias operation: .. Ge wmwacsens se ces ca areute 1 max 1 max megohm 


® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


=" The dc component must not exceed 100 volts. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type with frame-grid 
pentode unit used as combined oscil- 6HG8 
Pp jlator and mixer tube in vhf television 
receivers. Outline 8B, OUTLINES 
SECTION. Tube requires miniature 
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nine-contact socket and may be mounted in any position. Heater volts (ac/dc), 
6.8; amperes, 0.34. 


CLASS A: AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Mazimum Values): Unit Unit 
PLATE: VOLTAGB:2.. 5. 2 he SRR a ee ee 125 max 250 maz volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE..... 0.2.0... 00-0 se eeeeee - 150 maz volts 
CATHODE CURRENT 406 sic a eee ee eee 15 maz 18 maz ma 
PLATE: DISSIPATION: crs cee Sean ever ara Res al claret: rages 1.5 maz 2 maz watts 
GRiID-NO.2 ENPUT. oso aa ei eae teen neater = 0.5 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 100 max 100 maz volts 

Heater positive with respect to cathode................ 100 maz 100 maz volts 
Characteristics: 
Plate Voltage tes or eee ee ere etedettamteters 100 170 volts 
Grid-No.2 Voltages:< 32-year nh eee - 150 volts 
Grid-No.1 (Control-Grid) Voltage. ..................+4.5-- -3 —1.2 volts 
Amplification: Factores eyo ee eae trae = ener 17 - 
Mu-Factor, Grid No.2 to Grid No.1l.................--05-- - 70 
Plate: Resistance (A pprox:) 2 022: cee oo eee eusielel - 0.35 megohm 
Transconductance..0.. gms oe oe ene «aint ioe tere oneieye eee 5500 12000 yumbhos 
Plate Current: 5c occa eens eee rid Py tae eee teicn ere takers 14 10 ma 
Grid-No.2’Current 20.6 oe ore oo ie ae oete eae: sxegtiot - 3.3 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation: ssc ce eer er - 0.25 maz megohm 

For cathode-bias operation. ...........-.-.-0-0-e ee eee 0.5 max 0.5 max megohm 


DIODE— 
SHARP-CUTOFF PENTODE 


G2p 
6H J 8 Miniature type used as combined @) 
video-detector and if-amplifier tube in @) 
television receivers employing series- “'? 
connected heater strings. Outline 8B, 
OUTLINES SECTION. Tube re- 
quires miniature nine-contact socket and may be mounted in any position. Heater 
volts (ac/dc), 6.38; amperes, 0.45; warm-up time (average), 11 seconds. 


PENTODE UNIT AS CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE VOLTAGB a5 fe ace Sheena ee tyscess I RS Se See oe ae Se 330 maz volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. .........-...002-2-+-2eeeee 330 max volts 
GRID-N0.2, VOLTAGE sca soc ccc, 5 cin he Ne at aio yey ols Stay re ea See curve page 70 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 maz volts 
GRID-NoO.2 INPUT: 

For grid-No.2 voltages up to 165 volts. .................-2---.000- 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts................... See curve page 70 
PLATE DISSIPATION scree nr ae Peis CRON retreats Tanda cel atte (epee tere siete ae 3.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..................2.0--.00-. 200 max volts 

Heater positive with respect to cathode. .................00-00000-. 200° maz volts 
Characteristics: 
Piate'Supply .Voltage'n.. «<<. oo sae + ste ees lala erent oars eon eee ee 126 volts 
Grid! No.8). Vater. ook BO Ee ee ee eee; Connected to cathode at socket 
Grid-No:2:Supply’ Voltage 32... 0.5 i cso eee ors rad ws eel eeee 125 volts 
Cathode-Bias Resistor.(:):.« a«¢ 4.o-b 436 cet Fee ck Poke oe eee ee 56 ohms 
Piate:Resistanice (A pprox.) e:. 3 tard Hae Vee ee. Ano ered ~ eles eeeerio 0.2 megohm 
Transconductance 2.225.) 2. Foe oe a Sa Ee sete ds toned ee alls PAN re oat are a 9300 umhos 
Plate Current? 95) 3244 Behe Ree ie wee hiner es eee eee 11.5 ma 
Grid-No.2 Current: = 34.52.00) Pe eee eee 3.6 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa................... —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2 ma and 

no cathode-bias resistor 05.0% 32 9). Se LG a. Reh aie teers -3 volts 
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Maximum Ratings, (Design-Maximum Values): 


DCSE VATEMCURRDN Tage ccc y.<sen Sseeiye Gace ah Sea ee 5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............-.00.-0ccceeeeee 200 max volts 
Heater positive with respect to cathode..............00eeceeeveeee 200 °max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 50 ma................-.-00 10 volts 
° The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
variety of applications in television re- 6H L8 
ceivers employing series-connected 
heater strings. The triode unit is used 
as a sync-separator or voltage-ampli- 
fier tube, and the pentode unit is used as a video if-amplifier, agc-amplifier, or re- 
actance tube. Outline 8B, OUTLINES SECTION. Tube requires miniature nine- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds. 


CLASS A: AMPLIFIER 


Triode Pentode 
Maximum Ratings, (Design Maximum Values): Unit Unit 
PLAT VOU TAG Hepes Pree Vanni eet tay sparse ay oana's eH alae aE 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................. = 330 max volts 
CORTD=NIOLZ AV OUTAGE be fet we 0 o8 ai As shen iexcusiiv nichows Caaaaicanmdes oc each = See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value...... 0 max 0 maz volts 
PUATHBOISSIPA TIO NE Mt Rca: oo op ried cane onan ohare ots 2.5 max 2.5 max watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 165 volts.................. = 0.55 max watt 
For grid-No.2 voltages between 165 and 380 volts........ See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 maz volts 
Heater positive with respect to cathode................. 200" max 200®max volts 
Characteristics: 
IPlategvolta g exer mae ce y son sie ean tecrsiaeiiua ors eee 125 125 volts 
Giri GIN (Osc MVOlCAE wart o eiciewehote ole teneccianciettearsrctine afc ai ticker = 125 volts 
Grid = NOMB Volta Se rag oes Move siucpoecacue, ee ire aes -1 —-l volt 
AMDPlificationea ClLOr ec cnevas cei Me en eee 40 - 
Plater Resistances(Approx:) > 3 os, Seen hel ioe ean eee 5000 150000 ohms 
PU PRTISCOMGUCEAN CO cote cael, Aiacta dee cious cua yoloneveuassysieteae Biota. Houale 7000 10000 umhos 
Plates Curren tee sys Wisc akon baer vareraleataey sete rteraarte oe 12.5 12 ma 
Grid=No;2i@arrent green. 5-035 Mee. sschogan hee Se. a cote ee = 4.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... = ==¢ volts 
Maximum Circuit Values: 
Grid-No.l-Girctits Resistanc@s=.. 1467 sees cee eae ene 1 max = megohm 
" The de component must not exceed 100 volts. 
SEMIREMOTE-CUTOFF 
H P 
D PENTODE 
HG) (ey? Miniature type used as if-ampli- 
\ fier tube in FM receivers employing 6H R6 
@) 7) series-connected heater strings. Out- Balcrea tyne! 
cs AD K  line7B, OUTLINES SECTION. Tube pen 
requires miniature seven-contact sock- 
oI et and may be mounted in any position. 
HEATER VOUTAGE(AG/DC) its .t1.) an) ouster iene ee ee ee ee 6.3 volts 
HEATER: CURRENTS cccsucketr ters cas so oie eri on Se ae eee 0.45 ampere 
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HEATER WARM-UP TIME (Average)? .220 Jai: cls sds wo ae ede per isola enero 11 seconds 
D1IREcT INTERELECTRODE CAPACITANCES: 
Grid No.1! to Plated. eres Saas «oa oe ee I oan ee ae 0.006 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid, No.8;and: Internal Shields; 22. 6290. oc s.r teen atop 8.8 pf 
Plate to Cathode, Heater, Grid No.2, Grid 
No.3, and Internal Shield 2.22462: 04 «io aqaxt.ncn a ae eee 5.2 pf 


CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE SUPPLY: VOLTAGES. 35 3 ets Wa oe ee eee ee eee 300 max volts 
GRID-N0O.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value................... 0 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE. ... 2.2. 5-2 ee eee nsec eee ee 300 max volts 
GRID-N0.2: VOLTAGE 3.62 5S FE PO ORI: baat OE An ed RTOS Re ae See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value 2.557555. ie oer eae one Ps eyes eas —50 max volts 

Positive-biag; value .. 3 ok % SEG Ay ie i te DD Sorel de er eee oe 0 maz volts 
PLATE: DISSIPATION jh: vic cseo's begeae ono ays ch Te PI encores arc ree aes 3 max watts 
GRID-NO.2 INPUT: 

For'grid-No.2 voltages up-to fb0' volts: oe. sco oes ree irene ar 1 max watt 

For grid-No.2 voltages between 150 and 300 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: : 

Heater negative with respect to cathode........... 0.000 eee u eee renee 200 max volts 

Heater positive with respect to cathode...................00 eee eee 200®mazx volts 


AVERAGE CHARACTERISTICS 


TYPE GHRE 

E¢=6.3 VOLTS 

GRID No. 3 CONNECTED TO 
CATHODE AT SOCKET. 

GRIO-No.2 VOLTS #1/5 


PLATE (Ip) OR GRID-No.2 (Ico) MILLIAMPERES 


PLATE VOLTS 


92CM-1IS30T 
Characteristics: 
Plate Supply Voltage Coane ios.o.: csi CIO o OLE Oe ae Se ee Coe 200 volts 
Grid NO.3 5 cco rcaioie sites, 3) See ee eascen eke Pde CRE Connected to cathode at socket 
Grid-No.2 Supply. Voltage:.c.;. ot. 84 eon eee eee ae cee 115 volts 
Grid-No:1] Supply. Voltage.-¢ccriest close Gyre ee ee ee eee 0 volts 
Cathode-Bias Resistor............. IIIS he AD: 6 in te SO ee ee ee at 68 ohms 
Plate: Resistance. (A DPDrox: rghas eon one oie sh eines acter ae Cea 0.5 megohm 
Transconductance’..2).6 tion aes ee ee Ce Oe eee 8500 umhos 
Grid-No.1 Voltage (Approx.) for transconductance of 60 ymhos........... -15 volts 
Plate. Gurren te ete acer orocciey sysce sei © xg eck ta ea Aa ie i 13.2 ma 
Grid-No.2) Current ooo aera saan 3s ei eee ete fare een tenes tee 4.3 ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation’. <. . oy son1.s-a: eee ee ee eee 0.5 max megohm 
Fer cathode-bias operation me oo oa a ee eee 1 max megohm 


® The de component must not exceed 100 volts. 
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SHARP-CUTOFF PENTODE 


HG) On Miniature type used as if-ampli- 
\ fier and limiter tube in FM receivers. 
aj | [ Outline 7B, OUTLINES SECTION. 6HS6 
G3 Sie K ‘Tube requires miniature seven-contact Related type: 
iS (1) socket and may bemounted in any posi- 19HS6 
sl tion. 
HERA THREWOLTAGION CAC DC) isc epaeean Seve ss hhc Men AS ATS bier bela xe alee 6.3 volts 
EEXUACTIOR GOST ERE IONS Cos 0 Srey cay yan caay. nasi eee peta OA ae RAINS Pica EA, eg Ae 0.45 ampere 
FICATERSWARM-UPELIME (AVERAGE). 60 cgccvcc.u.c.s cclhecaevetuece tren cba is 11 seconds 
DirReEcT INTERELECTRODE CAPACITANCES: 
Grid tNOM tO: Plate: rd eek St Se NE a RMea. Re G eS AD Rs 0.006 max pf 
Grid No.i to Cathode, Heater, Grid No.2, 
GridtNo.o; and Internal Shield 4.4 serach s.r ae wiswhle cavihe oaleluh Gc «c5 8.8 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internals hields, sce. sos de renee a Nae ee eee 5.2 pf 
CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 
PATO SUPPLY AV OLTA GE ty ois Mase Ae deck OE ee me 300 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive Value.................. 0 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. ...........0-cccecueeeceeee 300 max volts 
GRIDANOLCRVOLTAGH se it need AEE ae ely ae bk eee eee oe ee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 
INGFAtIVE-DIAS: VAIUG. po Mae ce MRE Reo Sen ike Se Rae ee ee -—50 max volts 
IROsitive bias ale pee Meet as 82 Port fie cic fuer St oie oie casaie hoe 0 max volts 
PLATE RD ISS P ALONE geri te cs oleic RNa cereale acess te te hones eve am BS 3 max watts 
GRID-NO.2 INPUT: 
For grid-No.2; voltages‘up to 150 volts..........0..2ce.sececeeeeves 1 max watt 


For grid-No.2 voltages between 150 and 300 volts.......... 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode................... 
Heater positive with respect to cathode................... 


Characteristics: 

Plate SUDO] VaViOllLage cass hele oie sec aes wie dst ocneic scutes Met. 
Mori NO mee ee coo hers cps 6 aici tee cca oan et atthe eyes ode, seclsnene «ie 
SHO-NO:2ESUunpDIVOV OLLAZE. met non okie oes cone sce wcece eee: 
Grid-Nostesupply, VOlvage? ooo acme c cout ce le Okie ee cee 
Cathade-Minstestscors ee Phe sen ee ee oe enn 
PTO DITCH TOME ACCOR Hee ny te Mos Ree Ni ay AE ee 
Platenvesistance (APDrOx.) 2 ae. cise sone aia dele cmeeree eee aoe 
PLrANSconductancem sear ier: enna pooincce tase haeresceenleaees 
later@urnenitapwemete, ween. oh bok cree ca tis ome est eee 


Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... 


AVERAGE CHARACTERISTICS 


Cs LRT oe See curve page 70 


a sae oes 200 max volts 
Baie vert rote ate 200®max volts 
15 150 volts 
Connected to cathode at socket 
75 15 volts 
0 0 volts 
68 68 ohms 
50 - 
= 0.5 megohm 
- 9500 umhos 
= 8.8 ma 
= 2.8 ma 
= —-4 volts 


TYPE 6HS6 
E4=6.3 VOLTS 


GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 
GRID-No.2 VOLTS=75 GRID—No.| VOLTS 


nN 
9 


PLATE (I) OR GRID-No.2 (I¢p) MILLIAMPERES 


° ~ 50 100 150 200 250 
PLATE VOLTS 


92CM -11483T 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias ‘operation: G/96< 200. Le8sd. BRE ee eee 0.5 max megohm 
For cathode-bias ‘operation s404.—. er ne el kk ace eee 1 max megohm 
™ The dc component must not exceed 100 volts. 
® Triode connection (grid No.2 connected to plate). 


SHARP-CUTOFF TWIN PENTODE 


Miniature type used in age ampli- 
6HS8 fier, syne, and noise-limiting circuits 
Related types: of television receivers. One pentode 
3HS8, 4HS8 unit is used as combined sync separa- 


tor and sync clipper; second pentode 
unit is used as age amplifier. Outline 8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be operated in any position. 


HEATER VOLTS (AC/DC)in.at eo aa, ee eee 6.3 volts 
HBWATER CURRENT 30 ooo orate eee ee eee 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES 
Grid’ No:3 ‘to Plate(Bach Unit) se. ore oeeeen eee oe 2 pf 
Grid) Nozlito7All| Other Blectrodes).. eect ace ace econ 6 pf 
Grid No.3 (Each Unit) to All Other Electrodes..................... 3.6 pf 
Plate (Hach Unit) to All Other Electrodes. .............2.0+c0+esse- 3 pf 
Grid No.3 (Unit No.1) to Grid No.3 (Unit No.2).................--- 0.015 max pf 
CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATS VOLTAGE (Each Unit), Siivesccca esate te cose cee eee 300 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE (Each Unit): 
Peak positive value .% 3: icinaeiee ern le ree see bee ee 50 max volts 
DC negative value 2) 5223 hacen Fae eer ee eee -—50 max volts 
DC positive value*! ve. Tees eos as eee eee 3 max volts 
GRID-N0.2 (SCREEN-GRID) VOLTAGE 42-4 thos oe oe eee ee eee ee 150 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Negative-bias value................ —50 max volts 
CATHODE CURRENT 238 inca tee racer ae ee ee 12 max ma 
PLATE DISSIPATION, (bach Unit)m@aeern stern ae ere eee 1.1 maz watts 
GRID-NO.Z,INBOUT Vac cea cc Meroe ee en eee 0.75 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................00ceceeeeeue 200 max volts 
Heater positive with respect to cathode..............0.00ceceeeeeee 200"®mazx volts 
Characteristics: With One Unit Operating® 
Plate Voltagesse-e . fcc Se ee ee een 5 100 100 volts 
Grid-No.3 Voltage volts 


TYPE 6HS8 
E,=6.3 VOLTS 


GRIO-No.3 VOLTS #0 

GRIO-No. 2 VOLTS =67.5 

PLATE AND GRID No.3 OF 
OTHER UNIT GROUNDED. 


Be 


PLATE MILLIAMPERES 


By 


ie 
BAS 
Ze 
‘s 
a= 
ae 


PLATE VOLTS 92CM- 1099 


Technical Data 


TINO GAN Ol GRO are ale erare: sysck: ocenensia: astra teh eitefiteltarvoveiaiare Tall ae auets necks 
GrIG=NG:19V OLLA GO. ceteicuaees foc totuncron its «teed sheuern. at aya vhs 
Transconductance, Grid-No.3-to-Plate................0008, 
Transconductance, Grid-No.1-to-Plate...................0. 
Plate! Current irae coaicis o orsie rove a osnce tis, Meyoreredt oeee Miraph eens « 
Grid-No.3 Voltage (Approx.) for plate current of 100 wa...... 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... 


With Both Units Operating 
Plave:V oltage (hach’ Unit) oc ics ce ae eae ede ae ede cee 
Grid-Vo-c,vVoltage:(bach Unit). occ sn cio eeioe ss 0 nes « 
RETICaNOS cE OLCR RO He tee ae tien a Carnie RI eae Ee 
RG IGINO:WaW.O16R LO Becca icrs, she ctetaraliave eit) o Dia hehehehe od leu Rr aratnle 
Plate:Current, (Hach Unit). 95 c.c..ccc6.<.0 + etieades cee ce ee ene e 
ASTI ING CMEMOM Gio crates eaves. oo ohio eirad ai 8. 5) anes’ covahabaneveneuaererait oes 
ASR LHOCE COULTON Cat ieicic eS oe ccknale ace oes g Wika, lo sbuoclenetty 


Maximum Circuit Values: 


Grid-No.3-Circuit Resistance (Each Unit)............... 0.000 .cc eee eeae 
rid-Nosl-Circuit, Resistance)... 5 ccc setae bears eects ee oc ce ene nna rere s 


= The dc component must not exceed 100 volts. 
© With plate and grid No.3 of other unit connected to ground. 
5 Adjusted to give grid-No.1 current of 0.1 milliampere. 


AVERAGE CHARACTERISTICS 


TYPE 6HS8 Ey = 6.3 VOLTS 

GRID -No. 2 VOLTS =67,5 

GRID -No. | MILLIAMPERES =0.| 

PLATE AND GRID No. 3 OF OTHER 
UNIT GROUNDED. 


PLATE MILLIAMPERES 


PLATE VOLTS 


SHARP-CUTOFF PENTODE 


Miniature type used as sound-de- 
tector tube in FM and television re- 
ceivers employing series-connected 
heater strings. Tube has two independ- 
ent control grids. Outline 7B, OUT- 


67.5 volts 
Ss volts 

450 »umhos 
— umhos 

2 ma 
—3.5 volts 
—2.3 volts 
100 volts 
0 volts 
67.5 volts 
a volts 

2 ma 
4.4 ma 
8.5 ma 


0.5 max megohm 
0.5 max megohm 


92CM-11102T 


6HZ6 


LINES SECTION. Tube requires miniature seven-contact socket and may be 


mounted in any position. 


FIBATER) VOLTAGE M(AG/DC) fs <icladeisvevalep sre acon le. che emer Meee TENE We rabomeniulsiat ame Rel 
HEATER CURRENT OSE ree re ere Sere Le ee eee, ae eh oak lees ai vee 
EIRATER “WARM-UP LIME. (AVCTA@e) teats tre sate ce elect cPeG Pee 5: whialel scary o-coue w/c ae ce 


DrRECT INTERELECTRODE CAPACITANCES (Approx.): 


Grid No 1stocb late g. See occas Te es el re Reale nuebeiere 0 Set « dems ons 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No. 3, and Internal Shield 
GridiNodlstoxGrid AN O23) ic ote aieen ntenobnns, Sicticeal as haved lavioneya oes 2, ee alsieys 


6.3 volts 
0.45 ampere 
11 seconds 
0.023 pf 
8.2 pf 
0.09 pf 
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Grid: No:3..t0, Plate. 3.43806 ose. tae ee 1.6 pf 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, and 
Internal Shield) on sccrcc oie ee eee Kia ie dite) atic etter ote mene Ve2 pf 
CLASS A: AMPLIFIER 
Characteristics: 
Plate'Supply' Voltage: 2. 225 ee eon nee ee ee ee ee ae 150 volts 
Grid-No.3 Supply Voltage:...2-.50..0-cosngeat ee I ee. cece 0 volts 
Grid-No.2 Supply #Voltage.3 eee ea or eee 100 volts 
Grid-No.1 Supply Voltage? = Sener csr ee ee ne Ce ee 0 volts 
Cathode-Bias' Resistors; ./s.2s fates een she eee 180 ohms 
Plate Resistance (Approx:).5...206e ree ee ne ne oe ee 0.11 megohm 
ransconductance; Grid No-litoi Plates. see eee eee 3400 umhos 
ransconductance, Grid, No-3to) Plate s-- eae ee eee 600 umhos 
Plate, Current 5) 628 ain oo es ce Gr aa eee ee ee 3.2 ma 
Grid-No.2 ‘Curren thisc as sete e ene ie ia oe eee eee 3.2 ma 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 pa............ ~7 volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 pa............ 4.5 volts 


FM SOUND DETECTOR 


Maximum Ratings, (Design-Mazimum Values): 


PLATE, VOLTAGE $5 3 pa we sic Gs ear ads. soe OE or ee ae A ee 300 max volts 
GRID-NO.3 (CONTROL-GRID) VOLTAGE: 

Negative value(deiand|peakiac).. ..0440o eee eee eee -100 maz volts 

Positive: value (dcjandipeak)ae)soccp cee ae ees eee 25 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE....................-...00-. 300 max volts 
GRID-NO:2Z; VOLTAGES. cong. st Cee et ee tein cae een nee See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias’ valiie 2-5. .ac ate Metre ee Cee mn os Cee —50 maz volts 

Positive-bias value... 20. cane eae LL ee. re 0 max volts 
PLATE, DISSIPATION: ons one ee er ees on ie eae oe 1.7 max watts 
GRID-N0:3 INPUT Riera: 55s, cad Nee aoe ONS volte Oe crac ee 0.1 maz watt 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts............................. 1 max watt 

For grid-No.2 voltages between 150 and 300 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............................ 200 maz volts 

Heater positive with respect to cathode............................ 200®mazx volts 


Maximum Circuit Values: 


Grid-No.3-Circuit) Resistance: eee aan eee eee 0.68 max megohm 
Grid-No.1-Circuit Resistance: 
For'fixed-bias operation @.f =s.00) ashen shin ns ee ee 0.22 max megohm 
For'cathode-bias operations 0. | one eee ee eee 0.47 max megohm 


"The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
] 


—_ 
TYPE 6HZ6 
E,=6.3 VOLTS 


GRID-No.3 VOLTS=O | 
GRID-No.2 VOLTS =100 


4 
Famer, 
rae 
=e 
ieaied 
mee 
miakp 


a 
~ 


3 


w 


PLATE (Ip) OR GRIO-No.2 (Ico) MILLIAMPERES 


PLATE VOLTS 92CM-11792T 
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AVERAGE CHARACTERISTICS 


T t = ls 
TYPE 6HZ6 
E¢=6.3 VOLTS | | | 
GRID-No.2 VOLTS =100 ieqre 
GRID-No.| VOLTS =O 
1 
moo 


Bab 


PLATE (Ip) OR GRID-No,2 (Ica) MILLIAMPERES 


200 
PLATE VOLTS 92CM-II793T 


*) MEDIUM-MU TRIODE 6J5 
Metal type 6J5 and glass octal 


(2) FO type 6J5-GT used as detectors, ampli- 6J 5 GT 
w aa HN fiers, or oscillators in radio equipment. Related type: 
jw) C These types feature high transconduct- 12J5GT 
eS Goce ance together with comparatively 
high amplification factor. Outlines2 and 14C, respectively, OUTLINES SECTION. 
Tubes require octal socket and may be mounted in any position. For typical 
operation as resistance-coupled amplifiers, refer to RESISTANCE-COUPLED 
AMPLIFIER SECTION. Type 6J5-GT is used principally for renewal purposes. 


EIA TER AV OLTA GH CAC/DC))s)tieiciere\ eisisere eieeveie era) s.ove ors! fale ca eis alotetelcrovataimiaie’s siutats 6.3 volts 
HERA TER) CURRENT cols cists, « svete eia/ehele | sv0'sleiers\6i aes [oi sieMs bile; oy siti ele idle etareuevela tere aielelnlelate 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 6J5* 6J5-GT *¥* 
GriditopPlate tence: oner coc ee ee eae aa cae e 8.4 38 pi 
Gridito;Cathode and Heater . oc nica store saree eae ct setae ate 3.4 4.2 pf 
Plate:toiCathode and Heater. oi5. 00 o, eye cisis sisveus ears sreiecsieves 3.6 5.0 pf 
* Shell connected to cathode. ** Base sleeve and external shield connected to cathode. 


AVERAGE PLATE CHARACTERISTICS 


PLATE MILLIAMPERES 


92CM-477IT 
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE: VOLTAGE oad, casi iststore Sra Se IC re OO eT aa Eee 300 max volts 
GrID VOLTAGE, Positive-bias value! s3..)-cis us: state eb eee ee ee 0 max volts 
PLATE DISSIPATION. |. :.\s:s0s videos Seu.e See ee ee ee ee ene 2.5 mac watts 
CATHODE ‘CURRENT! <= 0. 2 ee eee bbe scdtore ce@iad eaters enter hitie ae 20 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............cccccceccceucesceees 90 max volts 

Heater positive with respect to cathode... 2.0.00 scene uccneseseccnsecioce 90 max volts 
Characteristics: 
Plate’ Voltage’ sar. a5 sche set srerors etek Ge Mee eh ee ee 90 250 volts 
Grid’ Voltage ir tacces ont ene ere eee een 0 -8 volts 
Amplification Factors: aik Sone is nee hee eee 20 20 
Plate/Resistance (Approx... 2 ieee ere eter oc eee 6700 7700 ohms 
Eransconductance §2:..c2%2 5 «ton MORO ican he ae ae 3000 2600 umhos 
Grid Voltaze (Approx.) for plate current of 10 wa..............--- -7 -18 volts 
Plate.Currents..- era sean eke oe ore ee eee ee 10 9 ma 


Maximum Circuit Value: 
Grid-Circuit Resistances:.....c0e 1 stares ee ie eee 


MEDIUM-MU TWIN TRIODE 
6J6 


Miniature types used as combined 
6J 6A rf power amplifier and oscillator or as 
Related types: twin af amplifier. With push-pull ar- 

536,196 rangement of the grids and the plates 


in parallel, can also be used as a mixer 
at frequencies as high as 600 megacycles per second. Outline 7B, OUTLINES SEC- 
TION. Tubes require miniature seven-contact socket and may be mounted in any 
position. Type 6J6 is a DISCONTINUED type listed for reference only. 


HEATER, VOLTAGE (AG/DC) Jaca Pe S89 Sees ee Enso eee 6.3 volts 
HEATER CURRENT. (4.\. cchiab itr Mate one eee 0.45 ampere 
HEATER WARM-UP TIME (Average) for 6J6-A......-.----0-ceeeeccueceeceees 11 seconds 
Without With 
External Externa. 
DirECT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): Shield Shield 
Grid to: Platel.nes Sah Say ei eRe, St 1 ee 1.6 1.6 pf 
Grid'to)Cathodeiand Heaters ssaneee oa-eee ee eee AL? 2.6 pf 
Plate to Cathode and Heater (Unit No.1).............. 0.4 1.6 pf 
Plate to Cathode and Heater (Unit No.2).........-.0- 0.4 1 pf 


CLASS A; AMPLIFIER (Each Unit): 
Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGES isictoace etree stare ee EEO eee 300 maz volts 
GRID VOLTAGE, Positive-bias valuevr sateen cee ee ene oo edeee 0 max volts 
PLATE) DISSIPATION jci5.3,ccnaee AR eae ee Ee 1.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............ceccceeeeccces 100 maz volts 
Heater positive with respect to cathode...........0ccececcccecececs 100 max volts 
Characteristics; 
Plate Voltage: 0.2), <5 tiaysh Quer, we cue tener Re ee 100 volts 
Cathode-Bias. Resistors oat. san sce aercernchadtbnch cece ese en eee 50t ohms 
Amplification Padctorccd. oc 50 sckaclado erento oe ee eee 38 
Plate Resistance (Approx)it.,oc,achiks dee eee eee 7100 ohms 
Transconductancess2ficos tess ae eee ee ee eee 5300 umhos 
Plate:Currenty. 32 35.<25. fects os oe ste es 6 hee ee nao Ee 8.5 ma 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias operation ys... accnee tee Ok ree ee eee Not recommended 
For cathode-bias: operationas of. urcade cs eer re ee 0.5 max megohm 


j Value is for both units operating at the specified conditions. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Key-down conditions per tube without modulation 
Maximum Ratings, (Design-Center Values, Each Unit): 


PLATE VOLTAGES el actects ithe ete eR Eee ae: ee 300 maz volts 
GRID VOLTAGE: 
Negative-biasivalueriy.cje. ai tidiekuelc, +. on arenes oe ee —40 max volts 
Positive-bias value? seven due» oc anonan Ree ee 0 max volts 
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RAUA TIC UREN Tweet fe ayaes coe ase) oes papers coke bref aus: FRIES eNOS Os Wie cuee ange 15 max ma 
GRIDICURRENT fers acc os os Se Tee teed sane ee eye ae Oe kes 8 max ma 
LATE RUNE UT Seep anor re Ge ols Ca a rals sionaites Wts'o.a alge OU Ron tate were cic 4.5 max watts 
ELA TE PDISSIBA TION Se (a. hatesie se MRO ee Se SAE RIS cow bc 1.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 00.0 cceceveee 100 max volts 

Heater positive with respect to cathode...................0ccceeeee 100 max volts 
Typical Push-Pull Operation (Both Units): 
BiatewVoltagenmecimaeiccia sce coc cee + cece chemes te wen ee es 150 volts 
GriduVoltagecmmee nts cece eee ts be ae ee at eR re EE aE -10 volts 
BlaterCurrenticemy.kiecc . clears Ma oe ens SOR. cee ae. 30 ma 
Gridi UrrentwA'p pro xs) spk. Ave ieieis te: celts, oy saat wtevchate Acmeiee se i eek ols oe, 16 ma 
DriviIngae Owen CAD DLOXs) sdorcothsaetdlerivareeietchale Betas dios Slides Geheteieenls anes 0.35 watt 
POWeMOUtpuUthCADPLOX:) syarcgs cs seus ars, sfaceidis: hos craps ¢ dente hacionbavetie vith a bee 3.5 watts 


° Obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply. 


SHARP-CUTOFF PENTODE 6J7 
Metal type 6J7 and glass octal 6J7G 
types 6J7-G and 6J7-GT are used as 
biased detectors or high-gain audio 6J7 GT 
67 L amplifiers in radio receivers. Outlines Related type: 
BC :6J7-GT 3, 23, and 15A, respectively, OUT- 12J7GT 


LINES SECTION. Type 6J7-GT is used principally for renewal purposes. Type 
6J7-G is a DISCONTINUED type listed for reference only. All types require octal 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.3. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


BEATEN OLTAGH Mer yee toh. ca, s seis Soiree eee Oe ae Toreiaeieigrvineae weuere 300 max volts 
GRID-NO.2) (SCREEN-GRID) VOLTAGE ........0cccocccsccccccccccebcccevce See curve page 70 
GRID-NO:Z SUEBLY: VOLTAGE Sanu seria rns ROG eee Rennes mele. 300 max volts 
GriID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value ...........-..-. 0 maz volts 
REATE UD ISSIPATIONN es Rin i rc Att renin eee he eA) ER 0.75 max watt 
GRID-No.2 INPuT: 

Norgrid-Nozavoltages;up to.150) volta... aca. seciiceshic eet cee eee 0.10 maz watt 

For grid-No.2 voltages between 150 and 300 volts.............eece005 See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............ececceceecccees 90 max volts 

Heater positive with respect to cathode.............cc cee ceeccuecee 90 max volts 
Characteristics: 
IE LALOMV. Ol ta Remar enatsheyeielolts, wale sis rule Wisiie SRS ob welds ohio. a elon 100 250 volts 
Grid INOS RI eh ee eta EK, dle ETE ee eo OEE Connected to cathode at socket 
Grid=Nio. ZiViOltagetetals curciscesieic soso eeine c viege Re nisdrecafo inns misiom ion 100 100 volts 
Grid-Nosliv oltagetac itv ite ec lee terete Ao eons eee -3 -3 volts 
Piatesvesistancei(A pPproxs)|ccisissro) scicsteveieisieie chess he es ee 1 * megohm 
ransconguUccancen seers oc Acie so tiva ce nacie ose ae be iniske re 1185 1225 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa...... -7 -7 volts 
Plate: Currentameteet cat 6 cons oe ee eee 2 2 ma 
Grid-N 0-2 Current 6.600 COLES Ai cob ASR) CALE on RCIA IRN RP Re Chea Re aPC 0.5 0.5 ma 


Maximum Circuit Value: 
Grid-No.l-Circuity Resistance )a-cat. 1. sole ssielecs.« ee oi niory awe tia ane chen) sic are si oon 1.0 max megohm 


CLASS A, AMPLIFIER (Triode Connection)° 
Maximum Ratings, (Design-Center Values): 


PATE VOL TAG Ristesegcnstoussearcyticpe Porshe eters ct aratara aheo st ls BAF apd on sches poy aKeR Poth halons 250 max volts 
GRID-NO.1 VOLTAGE, Positive-bias value...............0 00 c eee eeecreeee 0 maz volts 
PLATES DISSIPATION (TOTAL) a3 0b morte: Satie ee cern cetera 1.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. cece enue eaee 90 maz volts 
Heater positive with respect to cathode. ..............0 00 ceeeeeeees 90 maz volts 
Characteristics: 
IPFA teeVOlta ge mere yccier tee sce is oad evecsfele eis a cloth Siaiola cde tiareibicrenia 180 250 volts 
Grid=Noslev oltage:s.te eo wcite cece cin sslowisiettanee oes -6.3 -8 volts 
‘Amplification Factor. 1+. 1.5 cee oso es iceman eau ae 20 20 
Piate Resistance (Approx, )iers.ccc.ctelcvetusieceisieters srape ole late susie o/atere 11000 10500 ohms 
ME FANSCONGUCEANCE: ev cnee: cletevansasceeur-ousus eusice eer suuaherenebedecsuelers souecen 1800 1900 umhos 
Plater Current yey ae siete. tele cee Choe wvevai ee ota eer ete aUa er or atorate Etravelavensane 6.3 6.5 ma 
Maximum Circuit Value: 
Grid-No.l-Circuitp Resistance sy. «us.satee)s cere wiekelnshe le sfietcais wes ees, s slam alate.es 1.0 max megohm 


* Greater than 1.0 megohm. 
° Grids No.2 and No.3 connected to plate. 
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TRIODE—HEPTODE CONVERTER 


Glass octal type used as a combined triode 

oscillator and heptode mixer in radio receivers. 

Outline 23, OUTLINES SECTION. Tube re- 

6J8G quires octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation—Heptode unit: 

plate volts, 250 (300 maz) ; grids-No.2-and-No.4 

volts, 100 max; grid-No.1 volts, -3; plate re- 

sistance, 1.5 megohms; conversion transconduc- 


tance, 290 umhos; plate ma., 1.4; grids-No.2-and-No.4 ma., 2.8. Triode unit: plate volts, 250 maz 
(applied through 20000-ohm dropping resistor); grid resistor, 50000 ohms; plate ma., 5.0. This is a 


DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 
Novar type used as high-efficiency 


horizontal-deflection-amplifier tube in 
6J Bé television receivers. Outline 18A, OUT- 
Related types: LINES SECTION. Tube requires no- 
12JB6, 17JB6 var nine-contact socket and may be 


mounted in any position. 


HEATER VOLTAGE)(AC/DC)2s 4c fe slo oe See Ps cele tian Ae ae ae 6.3 volts 
FIEATER CURRENTS 16 ob ty oo 8 Ae sei aie TS SRE, Ee ee 152 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.1"to Platet? (4), SAR ea Pee cae Seas Aen a ae ae 0.2 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 15 pf 

Plate to Cathode, Heater, Grid No.2, and Grid@N ors ene seer oe 6 pf 

CLASS A: AMPLIFIER 
Triode Pentode 
Characteristics: Connection Connection 
Plate: Voltages seats oss ae cere ee a ee 150 60 150 volts 
Grid’ No:3 (Suppressor Grid) repeeer ee terre on cet ene Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage...................-0cee0- 150. 150, 95150 volts 
Grid-No;1(Control-Grid)Voltages- eee ee eee ee —22.5 0 -22.5 volts 
Mu-F actor, Grid’ No.2 to GridiNoila meee eee ees 4.4 - - 
Plate’ Resistance (A pprox:) oe neers too one ee ~ — 15000 ohms 
Aransconductances.}veiis.otaeeht eee Ce ee eee - — 7100 umhos 
Plate Curren thcc ciuncloty are Otic Mee ee OR Oe - 390° 70 ma 
Grid=No.2 Current? pa chao oe ore eee _ Bye! FT) ma 
Grid-No.1 Voltage for plate current of l ma................ - - -42 volts 
HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
DC PLATE SUPPLY: VOLTAGES. (cei cee heen ce ee. eee 770 max volts 


TYPE 6JB6 
E,¢=6.3 VOLTS 


450} GRID No.3 CONNECTED TO CATHODE AT SOCKET: 
GRID-No.2 VOLTS=150 


PLATE MILLIAMPERES (Ip) 


PLATE VOLTS 92CM-|1635T 
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PEAK POSITIVE-PULSE: PLATE VOLTAGES. » «61 esveysaie cis ccna acai cis mmeeeeee 6500 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE. ..........0-.ccecccccesccceues -1500 maz volts 
DGLERID=NOMAVOLTAGH tactic a aie aciG Ae Sars Fada nod die Pe Re 70 max volts 
PUCRGRID-NOsce VOLTAGE), 0-8 tt amr eed aoe, Rone ee Re se 220 max volts 
ID CAGRID-NONNVOLTAGE: ony iokicie sd Aone eee aS eee eee Jee —55 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. .........2.-0eccececceeees —330 max volts 
BORAKSG@ ATH ODMPCUR RENT oy ate aout ickpreeibeysomeae temas tonctoierigerstere eden terero nieve 550 max ma 
BWERAGH CATHODE CURRENT. 26 oitsc.dion) oe aie cts ccs eee ole Pa ae ee ia ele 175 maz ma 
SEAT EVO ISSIPA TIONS cr 0. Ate” sch athe in ae Oe ea ee ion 17.5 max watts 
SERIO N OLPUNE UT eee te eee amr tne NPT Te EAE Sint. se onctcdenynane Gitte « Lome 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............-.000 ccc eveees 200 max volts 

Heater positive with respect to cathode...............00c. cece cece 200®max volts 
BULB TEMPERATURE (At hottest point). ...........e0cceccecsacsccsvcee 240 max °C 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

Honerid-resistor-Dias OPeralONss.¢ «4 «sds, ¢araciersie o o-4i6 0 bo dia’ Srswiereyn aren © 1 max megohm 


° This value can be measured by a method involving a recurrent waveform such that the maximum 


ratings of the tube will not be exceeded. 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
} For horizontal-deflection service, a positive voltage may be applied to grid No.3 to minimize “snivets’”’ 
interference in both vhf and uhf television receivers. A typical value for this purpose is 30 volts. 

© An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


® The dc component must not exceed 100 volts. 


SHARP-CUTOFF PENTODE 


Tube features high transconductance 


Miniature type with frame grid 
used in if-amplifier stages of television 6J C6 
receivers utilizing intermediate fre- Related types: 
quences in the order of 40 megacycles. 3JC6, 4JC6 


at low B-supply voltages. Outline 8B, OUTLINES SECTION. Tube requires 


miniature nine-contact socket and may be mounted in any position. 


PICATORAWOL TAGE (ACH DC) oceans exclaneconeieie atin ooo eraenei ste tee aeateneieietawe Meo b seas 6.3 volts 
HEATER OURRENT 1 <eranPetn © st hie Seen & enoeipe Stet aereletin rope eras re 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 

CMAN OF IBCOLENALC oi hemiits sents = cegegethe tateids fe creme Mofo p's «(oie sieveversasie i 0.019 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 8.2 pf 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 3 pf 

CLASS A: AMPLIFIER 

Maximum Ratings, (Design-Mazximum Values): 
EEA TED WV, OS TAG Be eee ae ete ets tates ilo ian or atte, acaicieavch SHANG rah ey wyalic act ona, Gena oom twas 380 max volts 
GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-N0O.2. (SCREEN-GRID) SUPPLY VOLTAGE. .........--- 00 e eee eeeeeees 830 max volts 
Sr RIDAN Occ VOLTAGE ee osc nies steve nitce lo leconsuetrous’ ch vatte ea syane ss cliiede seacareusier Boley See curve page 70 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
GRID-NO.2 INPUT: 

Horigrid=No.2 voltages up to 165 Voltso7 rai .)s:. os claire eee t-te siefeeieer sc 0.6 max watt 

For grid-No.2 voltages between 165 and 330 volts................... See curve page 70 
LATE A ISSIPATIO Nig fete. sleet geneva soe halervale sisson elalace Who Malaya. oa) Sebago 2.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............-.. eee eee eens 200 max volts 

Heater positive with respect to cathode. ..........0. cee eee eee eee eee 200" max volts 
Characteristics: 
BAALE GUDDLYV.OFLA wees rere arte aie rset «cub uslniis ge. coico ast systole calsansl cunt vei otelisy ects be oye 125 volts 
Ags bl Pa ee olny RG eer Sere ae en eee Ra tara Ae Aa ogee Pe aE ea Connected to cathode at socket 
SrTid=NOre SUDDIVaV Ol CREO seco cierachala ciel enctorey oretehote Sere eee oN tetote eee stemerc crete 125 volts 
Ma thode- Biassesistor o7 cries co kalelee the oa wettest leacommrsdatege vtetspesetexeneyale.5.c 56 ohms 
Plate Resistaes VA pproks)ieicc: crate ciorers ae yn wien edotia pool vies was becca Suslatie wesenes 0.18 megohm 
Bra NACOMMME LAN CO Bie soni siege cachiciiey Shek boyau seal bllonsies selec lone Meegcis eho Macralsichemcs cee te 15000 umhos 
LETS OATS Pa eee rs SEE ie RE cee cael Gr ee Retry Ee CRC NRE ERC 13 ma 
IGTIG-N O. CLC ULTOn tice ae non ance inc rice ere oe ee cers 3.2 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa.................. -3 volts 
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Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation :xcAt sce sek eae eee ee ee 0.25 max megohm 
For cathode-bias operation... 5c-0 ceo eee ee Oe 1 max megohm 


® The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6UC6 


E,=6.3 VOLTS 


GRID No.3 CONNECTED TO CATHODE AT SOCKET. 
GRID-No.2 VOLTS =125 


uw 


u 


n 


ind 


PLATE (Ip) OR GRID—No.2 (Ic2) MILLIAMPERES 


0 140 160 180 200 
PLATE VOLTS 92CM—11948T 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


6 J Cc 8 Miniature type used as combined 
vhf oscillator and mixer tube in tele- 
vision receivers employing series-con- 
nected heaterstrings. Outline8B,OUT- 
LINES SECTION. Tube requires 5 Pa 
miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 6.8; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A: AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design- Maximum Values): Unit Unit 
PLATE: VOLTAGE). stones cin lenin 1 POR ee One re 275 max 275 max volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 275 max volts 
GRID-N0.2' VOLTAGR 532 eee ee eee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value. . 0 max 0 maz volts 
PLATE (DISSIPATION: 5 opis-aci5 han ciate, tare a atone ae 1.7 maz 2.3 max watts 
GrRiD-No.2 INPuT: 

For grid-No.2 voltages up to 137.5 volts................ - 0.45 max watt 

For grid-No.2 voltages between 137.5 and 275 volts.. See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 200 max 200 max volts 

Heater positive with respect to cathode................ 200° max 200° max volts 
Characteristics: 
Plate Voltage ¥:58).1o0 stim ciaic.Roais See eie eee eee 125 100 125 volts 
Grid-No:2) Moltage. once eee tia ee - 70 125 volts 
Grid-No:L Voltage: ...: teh es ee ene ee -1 0 -1 volt 
Amplification’ Factor®..;32:-c cone econ OO eee 40 = = 
Plate Resistance (Approx.) sa cesta oo eo oe eee 6000 — 300000 ohms 
Transconductance sc.0¥..)4. 9h ne Ge ee ee 6500 5700 5500 umhos 
Plate: Current Se5... vc eee et Gen: ee pies Pe ee 12 - 9 ma 
Grid=No:2iiCurrent® ae paieite s orice nce oe eee. = - 2.2 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 na....... —7 - 6.5 volts 
Maximum Circuit Valves: 
Grid-No.1-Circuit Resistance: 

or fixed-bias‘operation’.. «. 42.06 on oer oa ae eee = 0.1 max megohm 

For cathode-bias operation...................0...000. = 0.5 max megohm 


° The de component must not exceed 100 volts. 
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SHARP-CUTOFF PENTODE 


Miniature type used as if-amplifier 
tube in television receivers utilizing an 
intermediate frequency in the order of 
40megacycles.Outline8B, OUTLINES 
SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. 


FEMA TORAVOLTAGEACIDC) a ciate syelad esi vie nthe haniante ne het coke. 
SLATER IC URREN TMP nt tr ce ce nme ey A ordi ak ee Se LAA oe 


CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 


GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 
GRID-No.2 INPUT: 


PEA THE ISSIBATIONT qowvae sticks a boc Sees Lome gbls beds oes caece ek. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............0cceceececeee 
Heater positive with respect to cathode............................ 


Characteristics: 


PIR LO STUUR OLUA LE MEAN Te fa tats cle cate chen icateia 62 Soh Sie Weert eciuds WA oe 
REIGN OF ORV CLLR O CNM Manele che cl coe id Dein he wean 
SG TEN Os cESUDDIVE VOlLALCEE NAT Cinw, Aaah Sons tyre ale tebe ack Sos obese 
TICE NOs aSIED TH VMV OCA LO creat ica kak ahs Reso eee AULT Te Ea 
Wathode=Hiast Resistors, yee oa). adi ke Re obec cen Le 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


= The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 


TYPE 6JD6_ GRID _No.3 CONNECTED TO SOCKET, 
Es=6.3 VOLTS GRID-No.2 VOLTS =125 


= 
aa 
Peel 


6JD6 


Related types: 


3JD6, 4JD6 
6.3 volts 
0.3 ampere 
019 max pf 
8.2 pf 

3 pf 
330 max volts 

0 max volts 
330 max volts 


See curve page 70 
0 max volts 


0.6 max watts 
See curve page 70 


2.5 max watts 
200 max volts 
200®max volts 
125 volts 

0 volts 

125 volts 

0 volts 

56 ohms 
160000 ohms 
14000 »mhos 
15 ma 

4 ma 
-4.5 volts 


0.25 max megohm 


1 max megohm 


| 


PLATE (Ip) OR GRID-No.2 (Ic2) MILLIAMPERES 


uo 


PLATE VOLTS 


92CM—|I95IT 
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BEAM POWER TUBE 


Novar type used as horizontal-de- 
flection-amplifier tube in color tele- 
6J E6 vision receivers. Outline 18B, OUT- 
LINES SECTION. Tube requires no- 
var nine-contact socket and may be 
mounted in any position. 


HEATER VOLTAGE: (ACY/DC)}S oe) aes Ce ee ee 6.3 volts 
HIBATER  CURRENIDN cin sayseceeooee eotsictok Beinn trie Ee ere eee a a ee 2.5 amperes 
DiIREcT INTERELECTRODE CAPACITANCES (Approx.): 

Grid No.l -to(Plate apa s. 2.) ee oe crs, re ei ee ee 0.44 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 21 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 11 pf 

CLASS A: AMPLIFIER 
Triode Pentode 
Characteristics: Connection Connection 
Plate Voltage. siggsfte coc eee ei ee pe ee 125 70 175 volts 
Grid!No:3.(Suppressor Grid) 22.455 nae ee eee Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage. ..........02.-cccecceccese 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage ...............c0ecceeeee —25 0 -25 volts 
Amplification Factorsnmeree teint one ee ee 3.3 = - 
Plate Resistance: (Approx) 4 a0 25-022 Lee ao eee ee ~ — 5500 ohms 
PYansCconductanee odiisiisnvessea eae Oe eee ee - — 10500 umhos 
Plate Currents 7 stren sens oe ee ne ea ee — 580ft 115 ma 
Grid-No:2 Current x...) 8 ere es ee Se - 40t 5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma ...... = —- —55 volts 
HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Mazximum Values): 
DC, PLATE) SUPPLY: VOLTAGE. - cet tee ene ote eee Oe eee 990 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGH!)..,,. 4). 0. de ele oe ee 7000 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE... .... 200+ ¢+e0eccecccccscaceeee -1100 maz volts 
DCrGRID-NO:3IVOLTAGE® set pee te ee er ner ne eee eee 75 max volts 
DG'GRID-NO:2\VOLTAGE 25 ee ee ee 190 maz volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE .........--000cecceeeeeeee. —250 max volts 
PEAK CATHODE, CURRENT 4 4. 2.cls ee ic ee eee eee 1100 max ma 
AVERAGE CATHODE CURRENT capes 55.300 nae Eee eee 315 max ma 
GRID-N O:2°INPUT Fae tie pa Ts coe Pee CO ee 3.2 max watts 
PLATE DISSIPATIONG. cure sane ce ies oe ee ee ee 24 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..................000000--. 200 max volts 

Heater positive with respect to cathode.....................-.0-.-. 200*max volts 
BULB TEMPERATURE (At hottest point). ............00cccccccccccueccce 240 max °C 


TYPE 6JE6 
E,=6.3 VOLTS 


GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 
GRID—No.2 VOLTS =125 


ee 


PLATE (Ip) OR GRIO-No.2 (Icp) MILLIAMPERES 


iy, 
io 
rd 
4 
Ke 


et 
Ba 
BA 
Ee 
o 
= 


Y 


PLATE VOLTS 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Morigrid=resiscor-pias Operabiononwe. = vi sarc. Weal Oeics wee kee Ws welts 0.47 max megohm 
For plate-pulsed operation (horizontal-deflection circuits only)........ 10 max megohms 
+ This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® In this service, a positive voltage may be applied to grid No.3 to minimize “‘snivets’’ interference; a 
typical value for this voltage is 30 volts. 
5 An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
* The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
T 


TYPE 6JE6 
E,=6.3 VOLTS 


800 GRID No.3 CONNECTED TO t+ 
B CATHODE AT SOCKET. 
GRID—No.!| VOLTS =0 
Me | fee Resined 
e sl + elpy repay cto 
500) aac] | 


300 rat 
200 ee -+ - 25 


PLATE (Ip) OR GRID-No. 2 (Ic2) MILLIAMPERES 


Sa ir T sii 
[-“}~-4- 22 ~~ uae Eco=25 
(0) 100 200 300 400 500 
PLATE VOLTS 92CM-l1881T 


ONO} SEMIREMOTE-CUTOFF PENTODE 
<q un Ga Miniature type used in the gain- 
lled pict if- lifi 
CA controlled picture if-amplifier stages 6 J 4 6 


Den of television receivers. Outline 7B, 
@ 1s OUTLINES SECTION. Tube re- 
Si quires miniature seven-contact socket 
and may be mounted in any position. For curves of average plate characteristics, 
refer to type 6BZ6. 


EIEATER VOLTAGE CAC IDC) Seif tee toi iia ark ceed gehen ee Ease 6.3 volts 
PUA TION GURREN Comey rin.) etieshoununiecaueleucavaateisusususle ar coc ubake sung ut omeisya vous): 655 fons 0.3 ampere 
Without With 
External External 
DrREcT INTERELECTRODE CAPACITANCES: Shield Shield® 
CriduNiomistorblatetnn,. wri eidecters ete trikes clerks 0,025 max 0.015 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid.... 
INO saand Internal Shields... 02.6 2. 20s ee of at pf 
Plate to Cathode, Heater, Grid No.2, Grid 
Niows,,and Internal Shield) oy 22m... ssee oerclere « : 2 3 pf 


CLASS Ai AMPLIFIE 


‘Maximum Ratings, (Design-Maximum Values): 


PEA TENV OL TAGE Shs cro cae cheated ae aeicltatiet atielictiotien aWatle retistepolalolelain ae ch erer atekeis 300 max volts 
Grip-No.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value............. 0 max volts 
GRID-No.2 (SCRBEN-GRID) SUPPLY VOLTAGE .....0...00. vee ccseeoes 300 max volts 
(CHIT BAIN OS), NAC) Hy NCO Coreg a firihg Guo 4 ae Geo Oo De Galea DON dm Laos See curve page 70 
Grip-Nc.1 (CONTROL-GRID) VOLTAGE, Positive-bias value............ 0 max volts 
GRID-No.2 INPUT 

For grid-No.2 voltages up to 150 volts.................+.--4-- 0.55 max watt 

For grid-No.2 voltages between 150 and 300 volts.............. See curve page 70 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............00-ec0euee 200 max volts 

Heater positive with respect to cathode................0.0-000e max volts 
Characteristics: 
Plate Supply Voltage ws .cce.ccracce sisi tarioe Mami ein attain volt 
Grid NO.33, c2c.c sess csesect aac ee ise Le eee Connected to cathode at socket 
Grid-No.2 Supply, Voltage. 2 42... reesnicace ine aE eae volts 
Cathode-Bias Resistoric, 2: serna ciate cee loin ae rate fc cree A ohms 
Plate Resistance (Approx:) abe caaciss co eee a Oe ae On eanee megohm 
‘Transconductance<4 0: As das dalte seek cae eee Cae ee ee p»umhos 
Transconductance Range for grid-No.1 voltage of —4.5 

volts and cathode-bias resistor of 56 ohms...................... 400-900 pumhos 
Grid-No.1 Voltage (Approx.) for transconductance of 

50 umhos and no cathode-bias resistor.............-2-.0ceceeee volts 
Plate Current. 22259. ee Se ee ol Gaston ma 
Grid-Nos2: Currents ia cistates oe cis rete Cerne Ce deo ae coe ma 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias: operation: <1 icles) o/slevelorets’s etaletclet stare chetotebe tac eicioiete 0.25 maz megohm 

For cathode-bias operation: .2.-2 5. eee 1 maz megohm 


SWith external shield connected to cathode. 
=The dc component must not exceed 100 volts. 


BEAM-DEFLECTION TUBE 


Miniature type used in color-de- 

6 JH8 modulator and burst-gate circuits in 
color television receivers. This type 

has two plates and two deflecting elec- 


trodes; the control grid varies beam deflection.Outline 8D,OUTLINES SECTION. 
Tube requires miniature nine-contact socket and may be mounted in any position. 
Pin 5 should be connected to cathode at socket. The 6JH8 should be so located in 
the equipment that it is not subjected to stray magnetic fields. Heater volts 


(ac/dc), 6.38; amperes, 0.3. 
COLOR TV DEMODULATOR 


Maximum Ratings, (Design Maximum Values): 


PLATE)Y OLTAGE (EACH PLATE). os 5 tateto., Ae aS; oe eee eee 


PEAK DEFLECTING-ELECTRODE VOLTAGE (EACH ELECTRODE): 


Negative vale: asta iiedars, rahe ois ahs castes eRe ica ARES eee 

Positive value... ...'N eee hoe een Pe 2 ee ee Seg Oe 
GRID-NO.3 (ACCELERATING-GRID) VOLTAGE..............2-00-00-ccee0eeee 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value.................. 
GATHODE CURRENT... | cola qaina cd ohle ne Beene ac silos oe Eee ee 
PLATE: DISSIPATION (EACH PLATE) 2. csiaiciele 2s acacia ihe sete eee 
GRID-N 0.3. INPUT. Beaks ears weve ilelotas Ge ER Nr SB EE ciate eo Oe 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 


CLASS A: AMPLIFIER 


With both plates connected together and with both 
deflecting electrodes connected to cathode at socket 


Characteristics: 


Platé-Nio:1 ‘Supply? Voltage... os s.5.5 atrereeteoen Se ee 
Plate-No:2:'‘Supply. Vieltagesi 5s. -:csc.3.0%, genie eee Dee ee Ree 
Grid-No.3; Voltage. (isd. cid ..0 cid azole, cache ious sre Wie noel nlc Cre ee ee 
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max 
max 
max 
max 
max 
max 
max 


max 
max 


volts 


volts 
volts 
volts 
volts 
ma 
watts 
watt 


megohm 
megohm 


Technical Data 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type with frame-grid 
pentode unit used in television re- 6JT8 
ceivers. The triode unit is used as a 

voltage-amplifier or sync-separator 

tube, and the pentode unit is used as a 

video-amplifier tube. Outline 11A, OUTLINES SECTION, except base is small- 
button miniature 9-pin. Tube requires miniature nine-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 6.8; amperes, 0.725. 


CLASS A: AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Maximum Values) : Unit Unit 
EEA TERV OL CAGH serene titer TN cksxe eter tcc teye cle a sesisie mesa ve aeons 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE..............-55 - 330 max volts 
KG RID-NOVCRVOLTAGE Naan figicse ces calaerale sneer eee sioner - See curve page 70 
GRID-NoO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value...... 0 max 0 max volts 
IPTGA TEP ISSIPATION so cos cc acyonsoudhs Seis aya, Sian sO se eaeusies ses 1 max 4 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts.................. - 1.1 max watts 

For grid-No.2 voltages between 165 and 330 volts........ - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 maz volts 

Heater positive with respect to cathode................. 200®max 200®mazx volts 
Characteristics: 
JERS Syke Yo) Een diaie ale aieis cogil da.) dercig d bora aic 250 35 200 volts 
Grid=INO cP SUD DLVaY OUR LE sjere «cuss cic eclcne iste oreveierere letras *ney=) oes - 100 100 volts 
Grid = IN OMBVIOlGA SC re cera nencsokerey sec. sha cia efter aialianole suriavesoieve «assole —2 0 — volts 
Gathode-Bias Resistors) o.<.a.cvercos oc tieyete epsisl cloln ols epdunialec alias arelte~s - - 82 ohms 
AGNDLifLCAtLION SM ACCOR yf fols cis ie ags ss sol eusots testicle efit mise +) -l ol-ts 100 - - 
Pilate hesistancel CA Pprox:)) 4 5.00) ie @.cus oes os > lel thee riieke)eaiosus 37000 - 50000 ohms 
Fr anscOnductance cys ac race icvA@ orci aoe oidetare oho wlaus slekesuerersjeysiistelss 2700 = 20000 umhos 
Plate @urrent eee rae oirisic cs lnus co eaiastvaneevalars aypusre ie siaveiebersersi ae 1.5 50° 17 ma 
(PREVA CHAANE, 2 a Say Se iii Be Geo aaea Stor po Cores - ye 3.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 ywa...... = = -5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... —5.3 - —- volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operations .< 240.0 - 00062 = 200 lye cee ees 0.5 max 0.25 max megohm 

For cathode-bias operation: 5.0.6 226 «cies miles were © nie 1 max 1 max megohm 


®The dc component must not exceed 100 volts. 
°This value can be measured by a method involving a recurrent waveform such that the maximum 


ratings of the tube will not be exceeded. 


QUADRUPLE DIODE 


Miniature type used in phase-de- 
tector and noise-immune, color-killer 6jJU8 


circuits of color television receivers; 

also used in bridge-matrixing circuits 

in FM stereo multiplex equipment. 

Outline 8D, OUTLINES SECTION. Units 1 and 2 are shielded from units 3 and 4 
to minimize coupling between the series-connected pairs of diodes. Tube requires 
miniature nine-contact socket and may be mounted in any position. 


HIEATER) VOLTAGE (AG)/DG))sosccs cc sie aide isle visie @ oie te ae sie eles sleleraie) ol eye) 21 eke 6.3 volts 
ISA TER CURRENT ccc oncesterciorete tee ree terete estanbanic cor aliostel'er'shey efatisrsifel etetqusnetiogslic 0.6 ampere 
DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
Plate of Unit No.1 and Cathode of Unit No.2 to Cathode of Unit No.1 . 18 pf 
Plate of Unit No.1 and Cathode of Unit No.2 to Plate of Unit No.2.... 2.2 pf 
Plate of Unit No.2 to Heater and Internal Shield................ Nos G 0.62 pf 
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Plate of Unit No.3 and Cathode of Unit No.4 to Cathode of Unit No.3 . 129 pf 
Plate of Unit No.3 and Cathode of Unit No.4 to Plate of Unit No.4.... 2.2 pf 
Plate of Unit No.4 to Heater and Internal Shield..................... 0.94 pf 
Cathode of Unit No.1 to Heater and Internal Shield.................. 1.8 pf 
Cathode of Unit No.3 to Heater and Internal Shield.................. io pf 
Maximum Ratings, (Design-Mazimum Values, Each Unit): 
PReAK INVERSE: PEATE) VOLTAGES. «<5. c 5,000 vie eens ciesare s eayeciy 4 naire ota ee auenstnene 300 maz volts 
PEAK PLATE CURRENT «.,.. SRR 0 otc ae fe arg iat end ATS eT ONT e eiol orate 54 maz ma 
DC OUTPUT: CURRENT 225 5 <2aie soe a Ie ee LS, Pcie eta ntes cet e 9 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................. 020 eee eeee 300 max volts 
Heater positive with respect to cathode............. 20... 0 cee eee eee 300 max volts 
Characteristics, Instantaneous Value, (Each Unit): 
Plate Current for plate voltage of 10 volts P2224. ce a doce a oi cress also aeiene 60 ma 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
6J V8 variety of applications in television re- 
Related type: ceivers, particularly those having low- 


8jve voltage ‘“‘B’” supplies and employing 

series-connected heater strings. The 

triode unit is used in sound-if, keyed-agc, sync-separator, sync-amplifier, and 

noise-suppression circuits. The pentode unit is especially useful as a video amplifier 

tube. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. 


HEATER, VOLTAGE (AG./DC) 5 Waveciets ccd wep ete re SURE ate Ra tel ys retina teks, oe ete riacarn 6.3 volts 
HEATER CURRENT sila. if 000d odie eas ett ctasatencmee tte aati el See a benamoke erecta cee oe 0.6 ampere 
HEATER, WARM-UP: TIM® (AVERAGE) cco ys,c,nttcneraseteel acl @ h veretahendic we eek Seciel 11 seconds 
DIREcT INTERELECTRODE CAPACITANCES (APPROX.): 
Triode Unit: 
Grid, to Plate... 3.5.8 cle < SE «aetna ee eeeberavae cad Oe eae Oke Per eos 2.2 pf 
Grid‘to ‘Cathode and. Heaters? occ eos tan ee enn aie eaten eeenere 3 pf 
Plate to Cathode and Heaters. aoss00 2 oe ocean tre oe Ooeareetens 2 pf 
Pentode Unit: 
Grid No.1 to Plate.......... Per dn Aa seg, See Senet tian Se al. Me MM Ed 0.08 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 8 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield... . 3.2 pf 
Pentode: Grid Noi1-to -Triede: Plate s.5,220:528 cnck Mckee eke keene 0.012 maz pf 
Pentode Plateito:Triode-Plates 5 05: <.....c.4/4 sass ccds ale at siteib inn ale ale sicbe o ee 0.24 max pf 


TYPE 6UV8 
E,*6.3 VOLTS 


PLATE MILLIAMPERES 


PLATE VOLTS 92CM~lI960T 


Technical Data 


CLASS A: AMPLIFIER 
Triode Pentode 

Maximum Ratings, (Design-Mazximum Values): Unit Unit 
IVA DEY VOR TA GHEE tS Sei canh sesesis ioe cic sismpaietateatiarsit these ee 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. .............ccceccecce - 330 max volts 
GR1D-NO.1 (CONTROL-GRID) VOLTAGE: 

POBELIVe=BIaBTVBIUG . . sicelectits ie ae semis nitelae ian aos 0 max 0 max volts 

Negative-bias value....... pa thes NER eo REO en -—50 max —50 max volts 
BAPTA TERPISSIPA TION Wim da cis teasticie « acrsetas slate sees eae Cele 1.1 maz 4 max watts 
SERID-NOeUN PUT Meat ere wicket oo naa ats con eon Tanieete wna - 1.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode...............+. 200®mazx 200" max volts 
Characteristics: Triode Unit Pentode Unit 
RLALOY VOILAS Ct ROG [oc oc, ua sce fears a ieee 200 60 125 200 volts 
BarIdaN G2) VOLEAZE A coe seen esis An sere 8's ae - 200 125 200 volts 
Berid~Onl eV OLCA GE aemwioarc ces ace ote ee aieushe -2 0 -l1 -2.9 volts 
mmnplitication Mactor., «<6 166 seeee dss dace : 70 - - = 
Plate Resistance Ske » Eat ek pe aster toete 0.0175 - OFlg. Ovi megohm 
Transconductance. . See Pre A tei ed WRAL os ie 4000 — 11500 10700 umhos 
Slate Currentoas, iss or.<6 a3< Stns Steen eet 4 51° 22 22 ma 
BreideN G2 CUrrentim rac: was diee scaly qieles sis Gitte - TAS 4 4 ma 
Grid-No.1 Voltage (Approx.) for plate 

CULLEN IGM OLED vient aeteree hee ote eee as 5 - —-5.5 -9 volts 
Maximum Circuit Values: 
Grid-No.1-Current Resistance: 

BOTIGXEU-DIASODELA LION. or. «overs lsisi's o kresaceroltolle. cise the eatine 6) 2 0.5 mcx 0.25 max megohm 

Gren cOGde-Dine OPELatiON 21s .c.cauisjereie oo ausla’ suepassveyens. aisles 1 max 1 max megohm 


=The de component must not exceed 100 volts. 
©This value can be measured by a method involving a recurrent waveform such that the maximum 


ratings of the tube will not be exceeded. 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6JV8 
E,=6.3 VOLTS 


GRID-No.2 VOLTS «200 


pee 2 
Bee eg s=t es es ae esis 


= 2° a oe a 


U/C SI) = 
(eS Ce a a 


PLATE (Ip) OR GRID—No.2 (Ica) MILLIAMPERES 


200 
PLATE VOLTS 92CM-II96IT 


HIGH-MU TRIODE 


NC 
(5) Glass octal type used as voltage amplifier 
e oe in radio equipment. Outline 15A, OUTLINES 
(3) SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 6K 5GT 
as class Ai amplifier: plate volts, 250 maz; grid 
AO, en OF volts, -3; amplification factor, 70; plate resis- 


tance, 50000 ohms; transconductance, 1400 
: (8) umhos; plate ma., 1.1. This is a DISCONTIN- 
UED type listed for reference only. 
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POWER PENTODE 


Glass octal type used in output 
stage of radio receivers and, triode- 
connected, as a vertical deflection am- 
plifier in television receivers. It is capa- 
ble of delivering moderate power out- 


Se 


G3 


put with relatively small input voltage. Tube may be used singly or in push-pull. 
This type may be supplied with pin No.1 omitted. Tube requires octal socket and 
may be mounted in any position. Outline 14C, OUTLINES SECTION. It is espe- 
cially important that this tube, like other power-handling tubes, be adequately 


ventilated. 


HEATER VOLTAGE (AC/DC).........- Srovay/alstete: sieve jerare ayeV olelerey enaley cictotal efter 
HATER CURRENT i cicemte cic noes cio castes ba cae ern isleh rn aan cee 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


Grid\No.1:to:Plate jo jc8 os on eae ea eR eee eae 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 
Plate to Cathode. Heater, Grid No.2, and Grid No.3...............:. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE. VOLTAGE. 6:53 sicieft sBeceltysressencieyerototere ator teres eekelass eis isos Boe 315 max 
GRID-NO:2) (SCREEN-GRID)) VOLTAGE noc coisa iets Sie tine slecre 0 nin ere en ein eleiere 285 maz 
PLATE DISSIPATION S.5s223.24 sa elses Adasen eh ioaloeictaeee ee oaths 8.5 maz 
GRID-NO.2) INPUT 5. << i :cronotaivan xcs pcyntoyane Busbelle chate senajeherer vs ars lose euane sa este tetainede 2.8 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ..........c cece ee ec eeeees 200 maz 

Heater positive with respect to cathode. ............ ccc eeececeecces 200* max 
* The de component must not exceed 100 volts. 
Typical Operation: 
Plate Voltage. oo eac ties acc coce seco eis a ere 100 250 315 
Grid-No.2; Voltagesw: tic csi oon een 100 250 250 
Grid-No.1 (Control-Grid) Voltage............. -7 -18 -21 
Peak AF Grid-No.1 Voltage..............-4-- 7 18 21 
Zero-Signal Plate Current...............-+0:> 9 32 25.5 
Maximum-Signa] Plate Current............... 9.5 33 28 
Zero-Signal Grid-No.2 Current..............+. 1.6 5.5 4.0 
Maximum-Signal Grid-No.2 Current........... 3 10 9 
Plate Resistance (Approx.)............c000008 104000 90000 110000 
Transconductance.... 1500 2300 2100 
Load Resistance............. 12000 7600 9000 
Total Harmonic Distortion al 11 15 
Maximum-Signal Power Output 0.35 3.4 4.5 

4 Fixed Cathode 
Typical Push-Pull Operation (Values are for two tubes): Bias Bias 
Plate Supply: Voltage? tieits cisco sie erste es stniaveveleisielstcterstorets tare 285 285 
Grid=N0.2:\Supply AVioltagesn nerds oeic ie rerciorse sa erarerara roel ohare 285 285 
Grid-Noal Voltage #.Se Shc cs cae eee ee cio iene ene -25.5 = 
Cathode-Bias' Resistor 3. osc seooten te Cee ee = 400 
Peak AF Grid-No.1-to-Grid-No.1 Voltage..........-..2+00> 51 51 
Zero-Signal Plate Current.<.5 ..1 shes Caen cee ne 55 55 
Maximum-Signal, Plate Current. 4. ...2).c<iler sso cleciercicie ere 712 61 
Zero-signal Grid-N0:2, Currents 45sec eerie aeons steisvare 9 9 
Maximum-Signal Grid-No.2 Current........ : 17 13 
Effective Load Resistance (Plate-to-plate) 12000 12000 
Total Harmonic Distortion. .....2<-<.ce0+s+sscees 4 
Maximum-Signal Power Output. ......-...-ccccccsccccecers 10.5 9.8 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For ‘fixed-biasioperation Ow. ag s!s sos-0 ecsie' ote tevateye oss Diets obi see atotetelererete 0.1 max 

For’ cathode-bias operation’: 2.-/cs oc ontea nine nice sieietare Sietolel oem evalereletenere 0.5 max 
Characteristics (Triode Connection)*: 
Plate: Voltages nas oxcone acne ones Pio okt SAAD DOORS 6 SCR OROE ORO LAINICIC 250 
Grid-No:1: Voltage no: a iec.ce ce ciel ecielecste tietele carte eiterelole ce ait clare tereteraaie ste -18 
Plate Curren tincgiiwtcne ste aon ee eats soe Eric tect io ete ieee eee 37.5 
Transconductance’s..:0 av. Spee ieee Soe Sate eile cd neces tease 2700 
Amplification Factor a0 sect ssccste emt ccosmetch eed eens 6.8 
Plate Resistance (Approx.). 2500 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 ma................-- 48 
* Grid-No.2 connected to plate. 

: : VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 

Maximum Ratings: For operation in a 525-line, eofreme system 
DG. PLATE: V OL TAGB ns scsisccncccee ee ose eal ote Ce RET Lee 315 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE (Absolute maximum). . Ersucvelsveye 1200°maz 
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per cent 
watts 


per cent 
watts 


megohm 
megohm 


Technical Data 


PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE. ......... 00 ce0ceececeeeeecs —250 maz volts 
PEAK CATHODEYCURRENT os aeticincls rele led clays 5.0 3.0.alsiaceronleve c Aaere vrei eisiVepole 715 max ma 
WV ERAGH (CATHODE CURRENT hte aiciers wis ofelatevs.s cs cels-aleoleie aida aisle ad wlareauesetels 25 maz ma 
PEAT EBEDISSIP ATION oat you eyfocnscvetec are eoreisk Loe IORTS ce coe ahs HS ho cielo inmates T maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............cccceecececeee 200 maz volts 
Heater positive with respect to cathode... .......... ccc eee eee ee cece 200emax volts 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 
Moment hOde-DISSLODETAtiION abt c)s cis veloiaisisic  eyereeasrs aye.0 esis. oi esas ore She wee 2.2 max megohms 
* Grid No.2 connected to plate. 
+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 
line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
° Under no circumstances should this absolute value be exceeded. 
8 The de component must not exceed 100 volts. 


REMOTE-CUTOFF PENTODE 6K7 
Metal type 6K7 and glass octal types 6K7- 

G and 6K7-GT used in rf and if stages of radio 6K7G 
receivers, particularly in those employing avec, 
Outlines 3, 23, and 15A, respectively, OUT- 6K7GT 
LINES SECTION. These tubes require octal 
socket and may be mounted in any position. Relative type: 
For electrode voltage supplies and application, 12K7GT 


BECNI=GT) refer to type 6SK7. Heater volts (ac/dc), 6.3; 


amperes, 0.3. Typical operation as class A1 amplifier: plate volts 250 (800 maz); grid No.3 connected to 
cathode at socket; grid-No.2 supply volts, 300 maz; grid-No.2 volts, 125; grid-No.1 volts, -3; plate 
resistance, 0.6 megohm; transconductance, 1650 umhos; plate ma., 10.5; grid-No.2 ma., 2.6; plate dis- 
sipation, 2.75 maz watts; grid-No.2 input, 0.35 max watts. Types 6K7 and 6K7-GT are used principally 
for renewal purposes. Type 6K7-G is a DISCONTINUED type listed for reference only. 


TRIODE-HEXODE CONVERTER 


Metal type 6K8 and glass octal types 6K8 

6K8-G and 6K8-GT used as combined triode 

oscillator and hexode mixer tubes in radio re- 6K8G 

ceivers. Type 6K8, Outline 4; type 6K8-G, Out- 

line 283, OUTLINES SECTION. Tubes require 

octal socket. Heater volts (ac/dc), 6.3; amperes. 6K8GT 
j 0.8. Typical operation in converter service: Related type: 

BC-6K8=GT hexode plate volts, 250 (300 max); hexode grids- 12K8 


No.2-and-No.4 volts, 100 (150 max); hexode grid-No.3 volts, —3 (0 max); triode plate volts, 100 (125 
max) ; triode grid resistor, 50000 ohms; hexode plate resistance (approx.), 0.6 megohm; conversion trans- 
conductance, 350 umhos; hexode plate ma., 3.8; triode grid and hexode grid-No. 1 ma., 0.15; total cathode 
ma., 12.5 (16 max). Types 6K8-G and 6K8-GT are DISCONTINUED types listed for reference only. 
Type 6K8 is used principally for renewal purposes. 


KT GT2 


THREE-UNIT TRIODE 


Duodecar type containing one 
medium-mu and two high-mu triode 6Kll 
units used as combined age, sync, and 
noise-inverter tube in television re- 
ceivers employing series-connected 
heater strings. Outline 12A, OUTLINES SECTION. Tube requires duodecar 12- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.6; warm-up time (average), 11 seconds. 


CLASS Ai AMPLIFIER 


Unit Units Nos. 

Maximum Ratings, (Design-Maximum Values): No. 1 2and 3 
ACA TORY OL TAGE eG Noe 6 oy eco eee ek Gono or atohe kore Bvsioe.cete 330 max 330 max volts 
GRID VOLTAGE: 

INegative-bias vallies ee inti. acciciastitccs ame ee comes —50 max —50 max volts 

Positive-biasy Val tie perce) cova ce hey Nekoi tenencn tn mcg lodcaselccca deen 0 maz 0 max volts 
ERTHODE CURR EIN Tres tartans hats teaiote) crc ev ch are eae evade ates oreo anton 20 max = ma 
CATE ISSIPATION Toric orice omer tats Ce okae rt eh eiinis eles 2.75 max 0.3 max watts 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................. 200° max 200°max volts 


Characteristics: 


Plate Voltage ccicsrse cocssrsias Cr eee co Es ee aceasta 250 250 volts 
Grid Voltage... cision ce ois hae Oo re cia Di eee caren -8.5 -2 volts 
Amplification’ Hactorsdo-)t eee eter eee aie eels 17 100 

Plate Resistance(CA pprox,) hm 40. eee eee ee eee re 7700 62500 ohms 
Transconductance,.26 00.00 4 coc ce ae ta ie ea a 2200 1600 p»mhos 
Plate'Currént ie oes oe ve ee eS CR EIR ee un eee Geen 10.5 2 ma 
Grid Voltage (Approx.) for plate current of 10 wa............ —24 - volts 
° The de component must not exceed 100 volts. 

HIGH-MU TRIODE— oe re 


SHARP-CUTOFF PENTODE 


Miniature type used in color and Kis@y h N ae 
6KA8 black-and-white television receivers Se q 
Related iiype: employing series-connected heater %T XA ]X®) sep 
8KAB. strings. The triode unit is used in sync- nO y 
T P 


separator circuits; the pentode unit 
has two independent control grids and is used in gated-agc-amplifier and noise- 
inverter circuits. Outline 8D, OUTLINES SECTION. Tube requires miniature 
nine-contact socket and may be mounted in any position. For curves of average 
plate characteristics for triode unit, refer to type 6AW8-A. 


HEATER. VOLTAGE: (A/C) anoswsinceudciiei rs eaie seul Tete eas Ceneapsiene raster pem ete 6.3 volts 
HEATER, CURRENT 23) << co &, baie Oo ei noch nce Ooi eek eae ee 0.6 ampere 
HEATER WARM-UP ‘TIME, (AVERAGB)\. co casusnteie oie ccteiting oe teuenere eee ieee suo 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 
Grid to! Plates 22088 6 ciate erro Pee Oe cores EERO GIS 6 aoa eoke RTOs Zee. pf 
Grid to Cathode, Heater; and Internal Shield): .0.....0.0 /-244-...... 2.8 pf 
Plate.to Cathode, Heater, and Internal Shieldi. o-.--- /- 1. 0erse see eee 22 pf 
Pentode Unit: 
Grid=Noil"to Plate... cts. depaidemed mas es Siecle see he eee ee 0.1 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 9.5 pf 
Gridi Notleto Grid NO:3 50 oc nis ee del ties ne Sane Gk hee elena = cen eee 0.5 pf 
Grid NO:3't6, Plates. 2c cet ce be air denne ea oe II Ee ito eRe ree PAYS pf 
Grid No.3 to All Other Electrodes, Heater, and Internal Shield........ 7 pf 
CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): Triode Unit 
PLATE: VOLTAGE Og ere ec ea ee a eat eae Tine ete es eh Re eee ne erate 300 max volts 
GRID VOLTAGE: . 
Positive-bias Values... th foes wieder ssowep mitts ake ae ae ee 0 max volts 
Négative-bias: vale. 5 od cass crs: cexss foe Sure rane tops Ateusce as, aWleyrensue, aoa sca att aeteew ema eee —50 max volts 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6KA8B 


E4=6.3 VOLTS 
GRID-No.3 VOLTS=0 
GRID-No.2 VOLTS=100 


ind 
(2) 


a 


fo) 


A) 


PLATE (Ip) OR GRID—No. 2 (IC2) MILLIAMPERES 


ie) 50 100 150 200 250 300 
PLATE VOLTS 92CM-II594T 
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PLATE DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............-. 0-0 cece eee ects 


Heater positive with respect to cathode 


Characteristics: 


eIAte: SUPPLY aViOlUA Re cate awe ees aicis crs scocnsvota gue sian re Seneree mtyie ke 
Grid-No.3 Supply Voltage 
Grid-No.2 Supply Voltage 
Grid-No.1 Supply Voltage 
Cathode-Bias Resistor 
Atmplification actors oie -c srs. + tert iois a Se leie hehe «: ee kde a oh perp s whats 
Pinte Resistancel(ADDFOX.)).cer. cracls os celts elie © er ere wieere sisie 
Transconductance, Grid No.1 to Plate 
Transconductance, Grid No.3 to Plate 
PiateiCurrentaremhee ores rae nie thats seek « oauletaiead Aeatane starlaie 
CEI NOLL OULTEN Uae eeehe eieselacs, cate bs cicllesiatehstete aiel/e, 6) 0 syala op onurels ja 
Grid-No.1 Supply Voltage (Approx.): 

Morespiatercurrent Of LO: ua nonis «tu sit sero alrorstneer sie) eeheve 

Mor platexeurrent O1/20 p18 st fe tele ate cities er ot ee el erre ais 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wa. . . 


Maximum Circuit Values: 
Grid-Circuit Resistance: 


MOmAKede Dias OPEraciOme ters eevee wo) oie) ie ofeeickote wiemeteds © avetenel et syievslm «sake 
Poricathode-bias Operations. osc js «aes «sip sielene © wlalels nn eo we + mis) miele 


GATED AGC AMPLIFIER AND NOISE INVERTER 


Maximum Ratings, (Design-Maximum Values): 


TS CEA TIORVIOL TAG Epes Cis iicie aiau tac states eb ition ee ate ee age usu tvelgse Giiesehetanene te. 2h s)"eyir susie 
PEAK POSITIVE-PULSE PLATE VOLTAGE®. <... 2.000 02 ce eect eves eeees 


GRID-NO.3 (CONTROL-GRID) VOLTAGE: 


Qe OCTANE, 6 50 cb BIB eGo HRO DOGO mMemn Goode Cac aoe Saracen o 
Negative-bias Value... .c fal. sas ate eye oo kyas moe ele ciel oyehere 4 sinre wislelerenenticiei=)t 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE.........- 00-022 se see eee serene 
GRID= NO GEV OL TAGE is eis tre ee ra sere Suse at alioliel ote ey ataveceein a eauets we apoio eueliason el eKelnie’ 


GRID-NO.1 (CONTROL-GRID) VOLTAGE: 


Jobe Ra RIC CIAL) Gy a) Oe cle Gm etoern toon Og Od Gots Cae ono nee OO 
Negative-bias value... 56 ces cee ees ens aie a tees cesinnce 
PAPA R PDISSTEA TION: eet nas o.oe eee seen cages inn fh beitalie esterts ahs so teal ta FeXors Collette teilet ries aleedo has 


Grip-No.2 INPUT: 


For grid-No.2 voltages up to 150 volts... 1... -. ese ese eee eee eee eee 
For grid-No.2 voltages between 150 and 300 volts............--++.+-: 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode..........-..-e essere eee e ees 
Heater positive with respect to cathode. .....-..--.. 0+ sees tree eee 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6KA8 
GRID-No.2 VOLTS=100 


200 max volts 
200°max volts 
Pentode 
Unit 

150 volts 

0 volts 

100 volts 

0 volts 

180 ohms 

100000 ohms 

4400 umhos 

600 umhos 

4 ma 

2.8 ma 

~ volts 

-4 volts 

—7T volts 
Triode Unit 


0.25 max megohm 
1 max megohm 


Pentode Unit 
300 max volts 


600 maz volts 

0 max volts 
-100 max volts 
300 max volts 


See curve page 70 


0 max volts 
—60 max volts 
2 max watts 


1.1 max watts 
See curve page 70 


200 max volts 
200°max volts 


GRID-No.| VOLTS=0 


ERES 
ny 
°o 


PLATE (Ip) OR GRID-No.2 (Icp) MILLIAMP 


——_| 
fe) 50 100 150 200 250 
PLATE VOLTS 


92CM—IIGO6T 
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Maximum Circuit Values: 


Grid-No.3-Cireuit Resistance............ Sey Tet tee st oi 5 ee 0.68 max megohm 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation #3: 24". ¢n,0 bees). ates oe ee eee 0.5 max megohm 
For'cathode-bias operation ®*: 2-1) e we Ae aac Pee 1 max megohm 


"The duration of the voltage pulse must not. exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
*The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 
6KD8 


vhf oscillator and mixer tube in tele- 
vision receivers. Outline 8B, OUT- 
LINES SECTION. Tube requires 
miniature nine-contact socket and 
may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.4. 


CLASS A, AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
PUATBAV OLEAGE Soe 6oxs ie hate ee ee 330 max 330 max volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE................ = 330 max volts 
GRID-N 6.2 ViOUTAGE: fi... Bae te ee ee ee - See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PLATE: DISSIPATION. eeiiiae octn os eee ee 2.5 max 3 max watts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts................. - 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts....... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200°max 200°mar volts 
Characteristics: 
Plate Voltages Ace citae tape eeu VI ee ee ie 125 125 volts 
Grid-No.2°Voltages 22 hAGe-. tiene Sere ee Lene ae = 110 volts 
Grid-No: 1sVoltage ss pbet Gocache ee pees bole ee eee eee = 1 =| volt 
Amplification: actorigescanc. ce OR nat oe eee 40 - 
Plate: Resistance:( Approx?) 2 Jee ee eee een here - 0.2 megohm 
Transconductance 2.0) aoe erence tine ae ate te ee 7500 5000 umhos 
Plate Currents: Sou snes anea er ys ge =e ee ee ee 13.5 9.5 ma 
Grid-No:2, Gurrent<-2 06h ce ee Lie e ee. Pee - = 3.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... -9 -8 volts 
Maximum Circuit Values: . 
Grid-No.1-Circuit Resistance: 

For. fixed-bias operation)...~ 1+. -. - sean echitor see eee 0.5 max 0.5 max megohm 

For eathode-bias operation... 4..,73° one eee ee ee 1 max 1 max megohm 


® The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type with frame-grid 


6KE 8 pentode unit used as combined oscil- 
Related type: lator-mixer tube in television receivers 
5KE8 using an intermediate frequency in the 


order of 40 megacycles. Outline 8B, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. 


HEATER: VOLTAGE CAC JDC) race te eo creeds Cena cnn ee 6.3 volts 
HEATER, CURRENT 2787 mene ho sb ha eee he ee ee 0.4 ampere 
DrREcT INTERELECTRODE CAPACITANCES:2 
Triode Unit: 
Grid) to Plate vai to oc eo ois eee See ene ee 1.3 pf 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid 
Grid No. 3;and Internal Shield @7)- 0.) m.)-:.0 eee eee 2.4 pf 
Plate to Cathode, Heater, Pentode Cathode, Pentode 
Grid ..No:3;/and Internal Shield 77 (25 eo eee 2 pf 
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PENTODE UNIT: 
GTIGENG eLEtOMeLaLOn nacre oardereniin ates § Jooielel si eec te) iiie, oe ags- a Gia wus Seems los 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

AndcinternaliShiel dane «beeksccis sais cory euserres) peice ieerehoares 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 

MHUPEN CERN AL SHE] deer. 5 ayes ero tele oiele te wae Soon el mle aa fentile tei loy tetera ee 
Heaterto Triode Cathode and Pentode Cathode 


CLASS A: AMPLIFIER 


Triode 

Maximum Ratings, (Design-Maximum Values): Unit 
EES ol oe Sao eG Pole Baia oe ero ooo pasion 280 max 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE .......... 
SERED-NGO CRVOL TAGE ats cats nie cite srsle ss) wietoial state ireieat= 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value 0 max 
GATHODEC URREND sy tae lth os etenepetes lele estel ner sos eneroueys 20 max 
PICA TE DISSIPATION cucte 3: avs osheisie. ol slstenciiarsrteue 6. o.erepsi a. aus « 2 max 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 140 volts.............-02seeeeeeee 

For grid-No.2 voltages between 140 and 280 volts............-. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode......... 200 max 

Heater positive with respect to cathode ........ 200°max 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


TYPE 6KE8 
E¢=6.3 VOLTS 


0.015 max pf 
5 pf 
3.4 pf 
BatH pf 
Pentode 
Unit 
280 max volts 
280 max volts 
See curve page 70 
0 max volts 
20 max ma 
2 max watts 
0.5 max watt 
See curve page 70 
200 max volts 
200°max volts 


PLATE MILLIAMPERES 


AVERAGE CHARACTERISTICS 


PENTODE UNIT 
i a a 
TYPE 6KE8 
E4=6.3 VOLTS 
GRID—No.2 VOLTS =|25 a, 


PLATE (Ip) OR GRID-No.2 (I¢p) MILLIAMPERES 


= fel 


ie} 5 100 150 200 250 300 
PLATE VOLTS 


350 
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Triode Pentode 

Characteristics: Unit Unit 
Plate:Supply: Voltages ches oe ee erent ee 125 125 volts 
Grid-No:2:Supply Voltages. — 54.-.560 sae eee eee — 125 volts 
Grid-No.1 Supply Voltage: = --/ 5+ ner. ea eee ee 0 0 volts 
Cathode-Bias Resistor... 4cc 7s cee eee ae tere ee 68 33 ohms 
Amplification Factor2222t63- eee eee eee eee 40 — 
Plate Resistance, (Approx:) 23, .. ast0seuis vee etme eee 5000 125000 ohms 
Dransconductance tt fc... eee ae 8000 12000 p»mhos 
Plate’‘Current. <<) iret Ee einer Peete ee. 13 10 ma 
Grid-No..2'‘Gurrent 80 1 ober cee ee eth eee _ 2.8 ma 
Grid-No.1 Voltage (Approx.) 

For plate:current 100) ia 2: 2.3 oe eee re ae 5 — volts 

For plate current of 50 ya — -3 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .“7.7— 4-0 fee eos 0.56 max 0.25 max megohm 

For cathode-bias operation.................... 1 max 0.5 max megohm 


© With external shield connected to cathode of unit under test, except as noted. 
= With external shield connected to ground. 
* de component must not exceed 100 watts. 


DIODE— 4 
SHARP-CUTOFF PENTODE 
6KL8 Miniature type used in combined \ Oks 
Reloted types if-amplifier and AM-detector service be bs) 
ay in AM and AM/FM broadcast re- “lp Po 


12KL8 ; : 
ceivers. Pentode unit may also be used 


as an rf- or if-amplifier or limiter tube; 
the diode unit may be used for ave or detection. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact socket and may be mounted in any 
position. For curves of average plate characteristics for pentode unit, refer to type 
6AU6A. 


BEATER: VOUCAGE (AC/DC) ioe one ee ee eae ere Mol Sf .peiege iene eee 6.3 
HIBATER CURRENT Sop kc ho tol ements eo trae ius td Os eerie 0.3 ampere 
DrIREct INTERELECTRODE CAPACITANCES: 
Pentode Unit: my 
Grid Nettsto Platenscrsc.te nde eee aril = Tig hoe oce see Chea 0.002 max pf 


Grid No.1. to Cathode, Heater, Grid No.2, Grid No. 3 and Internel Shield 6 pf 
Plate to Cathode, Heater, Grid No.2, Grid No. 8, and Internal Shield. . 5 pf 
Pentodé’Grid No.1: to, Diode Plate... 2. 4 coe oe Cee Ue Seine cease erate 0.0015 max pf 
Pentode Plate.to: Diode: Plate ts ant ey eat eis nae ante G eee keeernees 0.09 pf 


PENTODE UNIT AS CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 


PLATE VOLTAGE) 96. .)cds- x uh as 2 a el ae ee ate oe ean = ee amet 300 max volts 
GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE: 

Negative value... .jcji70 6 «tite ee ie ae ete hate eeetar = Saneeedele) Pie aed fo ciege —300 maz volts 

Positive) value?oF fas 7 bende le as see aie cents sie cve,s reict anette re 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE... 0.00000 ee eee cee ee ee oeens 300 max volts 
GRID-NQ.2; VOLTAGE: oif5.c62 63312 2 Oe aco wea the eee a ee a eis See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Positive-bias value seed sic, ocho y ois. st tale! sitet ain oe abesiia ees otateteeoioleegene cei eae 0 max volts 

Negative-bias value. 2 erm.). ca leces cen Oo eee a welsh ara er eee nere tata tehe ete —50 max volts 
GRID-N0.3 INPUPi3 2eicirse Beene Sa Deere ae He pte IC ca Net erie 0.2 maz watt 
GriD-No.2 INPUT: 

For grid-No.2 voltages up to 150 volts...... a eee, Me eee 0.6 max watt 

For grid-No.2 voltages between 150 and 300 volts; ose eee See curve page 70 
PLATE DISSIPATION Soar e sence states) och eheee rept oe © eta ene 5 3 maz watis 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...............-2 2c eee eeeeee 200 max volts 

Heater’ positive with respect to cathodes <0... 67.5 es een = ose olaisions 200®mazr volts 
BULB: TEMPERATURE (Ath hottest: poitit) meat sais iii sees ait bree 150 maz Ze 
Characteristics: 
Plate: Voltage tt P55 Soe rekeer ee Fog ene Se Rate 6 or oA es een ate 100 volts 
Grid No.3.. Bk Vpn CIR OE Eee Connected to cathode at socket 
Internal Shield. ; ee hn eae em ENE Of ee EERO toe Connected to cathode at socket 
Grid-No.2 Voltage RS ee Ose Ste she-2 oh ail onteae Bietekenthe Sr er Soe 100 volts 
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Grid=Nowlasupply> Voltagesicicint Otis ce tn te ose os a mavearestae aor ae a3 
Grid-No-l Resistor (By passed) 77 toi. ok Sea cn oes nlm Bok once eee oe a0 6 
Plate Resistance (Approx.)............-.0005 Rees en eee ew 3S ee ey 
FETSHSCORGUCEARCE © cre sb cle cists. cio em fr wsed elepanecualere 


DIODE UNIT 


Maximum Ratings, (Design-Mazximum Values): 
SEVP POLAR ETT OTP tc a A Rc ack cea Cece Ac ROR AIC nosSeOnOILE Ch SCIP ICE Cae Ree erat 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode, ..............00 0c eee nee eee 
Heater positive with respect to cathode... . 1.1.2.0... 2.0 e cece e ee eeee 


Characteristics, Instantaneous Value: 
ube Voltage Drop for plate current Of:2 ma... 4.5 wee ne nde os ve siereecicis:e 
=The de component must not exceed 100 volts. 


' DIODE— 
Grr THREE-PLATE TETRODE 


Miniature type used in frequency- 
divider and complex-wave generator 
Petr circuits of electronic musical instru- 
ments. In such circuits the tetrode 
PIBTR Patr unit can provide three independent 


0 volts 
O44 megohms 
0.55 megohm 
4300 umhos 
5.5 ma 
2.2 ma 
4.2 volts 
1 max ma 
200 max volts 
200®mazx volts 
10 volts 


output-signal voltages; the diode unit can be used as a key in a vibrato circuit. 
Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact socket 


and may be mounted in any position. 


A TRE AOL TAGE NAG. JDC) ehsto cm islauineva teen vise scmpibin bisilo 4) Sis ois Wiehe ie © axel (eae 
ELSCA THORAC LIM ILEON TP nes thd cuclsd, che a PTA lcs loseidtels accra coc ahaue, Stu oe rkatocawale 
Direct INTERELECTRODE CAPACITANCES: 
Tetrode Unit: 
GrigiNG LtO-.b late NOE sia = level © avec eitintatolsiaisrerotelsieie Bye a ececarniitaele ore 
STING TOLELALGUIN Of 1 Phe cit ass sir adie al rene aerator epeun ots iar eeTeisioltie' © ouster 
NPAT GNEACOEELBtG IN Ovos. 2 eer noma cnet Ae Salers aroun s otiee ce ear 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield Rich Seve 
Plate No.1A to Cathode, Heater, Grid No.2, and Internal Shield ...... 
Plate No.1B to Cathode, Heater, Grid No.2, and Interna! Shield ....... 
Plate No.2 to Cathode, Heater, Grid No.2, and Internal Shield......... 
TetrodeiGnaenG: to DiOGe Place) cee acpemcemie cls make miele cane t siete she ieiyel sa 
Tatrode PiateeNo.lA ito. Diode Plate. oc. o<c.cce nce bot siisiecagies ees Oe es 
TerrodeiateuNo.d B tosDiode Plate 6 2 o cus ice tise ise, eleieyererars 1c) dine oyenetoletens 
Teétrode Plate No.2 to) Diode Plates tye. i crevisrs = cle ocho ate ere) neletee siete svsieve mn 


TYPE 6KM8 
E4*6.3 VOLTS 
GRIB-No.2 VOLTS=100 


mar 
marx 
max 


ooo 
ooo 


max 


PLATES 1A,1B, AND 2 CONNECTED 
TOGETHER AT SOCKET, | 


PLATE (Ip) OR GRID-No 2 (Ico) MILLIAMPERES 


30 fe} 
PLATE VOLTS 


92CM-II7TI3TL 


volts 
ampere 
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TETRODE UNIT AS CLASS A; AMPLIFIER 
Plates No. 1A, 1B, and 2 connected together 


Characteristics: 
Plate: Voltages. (cities = cre eel it Gre 5 ects Gree eeetowose te as cts le om os Pacis ree ener erator 100 volts 
Grid-No.2 Voltazenn dacs soscn ticles SaeG bn ne he acini ee Lye ae ee ee 100 volts 
Grid-No-t: Supply-Voltageta.c deiosjen ences win eax ea eerie aoe ee 0 volts 
Grid=No.1. Resistor (Bypassed))=.5 3.2.00 cm.cs os, Pe ee ee Ee ee ee 2h megohms 
Plate: Resistance (A pprox.)|2v.s.0 etre 5 oo ei oie cota iat ee eae 30000 ohms 
Transconductan ces 25. ance ace sites ee eae eS OT aw eee ate ete 3400 umhos 
Plate: Current ce esectigsiavststacus salons apnis Bo cleae eeereceity ee a ee eae ae eee ee 4.2 ma 
Grid-Noi2 Current,,.c.50.0 tostevet oc Slates aie sale tel aeotntateatacewe wactens oon eee asco My ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa.................... —-4 volts 
Triode Connection—Plates No.1A, 1B, and 2 connected to grid No. 2 
Characteristics: 
Plate: Voltage cae Soper nso tlapatiies aoe susie eee sate akee See eet cee ee 100 volts 
Grid=-No.1: Stipply: Voltage seis cee... acces cies s.& Mioiaecotvletecasoiel siete, sages cee aE 0 volts 
Grid-No:1l Resistor!(By passed) nag. csice eee ee eee eee oe me megohms 
Transconductance 2h ee es ae Sn cele oe eee eae 4500 umhos 
Amplification :F actors igs oes sctess crore? Pace ato = © wre age ate pak) shacalaverece chee) seat tcrene 45 
Plate Current igo: ei clenkc acs aivace 2a rate Deere NS Ne eee Senate sees 5.5 ma 
Separate plate operation; plates not under test grounded 
Plate 1A 1B 2 
Plate Voltagea®. 4... cnciente ee ewe eens 100 100 100 volts 
Grid-No.2\Voltages. <..55:3.. celardtiee lorena = 100 100 100 volts 
Grid-No.1 Supply Voltage.................... 0 0 0 volts 
Grid-No.1 Resistor (Bypassed)................ one 22 oe megohms 
Transconductance scion pera iia ere eters 2000 2000 1800 umhos 
Plate Resistance (Approx.)........-........5. 0.1 ORE 0.12 megohm 
Plate. Currents * 20: 3.28 Se. setts Wee eer 2.3 2.3 2.1 ma 
Grid-No.2,Current......44.: au<e es ya seu Sina 3.8 3.8 3.3 ma 
TETRODE UNIT AS FREQUENCY DIVIDER AND COMPLEX-WAVE GENERATOR 
Maximum Ratings, (Design-Maximum Values): 
PLATE. VOLTAGH: (Bach plate) sac accoa ocho cic) eal ersucdona icone ca tencheens ones eeas Chae 330 maz volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE..........-. 00 cee eeeueeenneeee 330 max volts 
GRID-NO-28V OLTAGE § co srets hs age tious Per aeaa ete dens es clecoteye ie lolatcliots toe e srek eer ere See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Positive-bias; values). fee Scoot See eee Ce TIE eee ne eS 0 maz volts 
Negative-bias value. tcc -) ccc ictotsterc ae mieuncucusnennseetie etete chalet nae ole are eae —50 maz volts 
GRID-No.2 INPUT: 
For grid-No.2- voltages up tol65) volte. wen e = ace satel ne cans 0.65 max watt 
For grid-No.2 voltages between 165 and 330 volts.................-... See curve page 70 
PLATE DISSIPATION (Hach'plate)2s-ncan-iy os ao ee Crecente eee 1 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 0. eee eeeeees 200 maz volts 
Heater positive with respect to cathode..........¢......20--0e eee eee 200"mazx volts 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6KM8 

E¢*6.3 VOLTS 

GRID-No.2 CONNECTED TO PLATES 1A, 
1B AND 2 AT SOCKET. 


PLATE MILLIAMPERES 


200 
PLATE VOLTS 


330 
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Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For grid-No.1-resistor-bias operation. .) . 0) ess. eset ce ee nese eeenes 2.2 max megohms 
DIODE UNIT 
Maximum Ratings, (Design-Mazximum Values): 
ATCA TEL AVRIREINT pee os osicls oterere, sa: sip! okt ao ae clakaror sb ares obits, Gieudloy eles eyellececeyaustgdls’ ayia 1 max ma 


Characteristics, Instantaneous Values: 
Tube Voltage Drop for plate current of 2ma. ... 2.6.05. 6s2s sts eens 10 volts 


"The de component must not exceed 100 volts. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 
Miniature type used in a variety 
6KT8 


of applications in television receivers. 
The pentode unit is used as an if-am- 
plifier tube, and the triode unit as a 
syne-separator or voltage-amplifier 
tube. Outline 8B, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.6. 


CLASS A, AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
EATERS VAOES LAGE Foe is ie oe cit a ay a tanetseee ckauee eae ds fuels aie 330 max 330 max volts 
GRiD-NOo.2 (SCREEN-GRID) SUPPLY VOLTAGE.........-.----- = 330 max volts 
TES NOLCAUOL TAGE: Her tetany cits chon etilerarap) o mrepecurie\lekarene alts cha)» - See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PPA EO IDISSIPATION ss cites cine a cease cle «tri eierctoksus lees iarslecereyeys eifel'oncrs 1 max 2.5 max watts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 165 volts. .............+5: - 0.55 max watt 

For grid-No.2 voltages between 165 and 330 volts....... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............--. 200 max 200 max volts 

Heater positive with respect to cathode..........-...-- 200°max 200°®max volts 
Characteristics: 
PlatewViolta ge meee itec cris + ite ccrunretses tele erw(o tate Ree inielioneloie 4), 1 250 125 volts 
Grid = Na CeVOltA@ era nee shs oss pore) aie a sialon eualisy- teensy - 125 volts 
SG ANIL WGN aos be Gn ee ae oo Saino se meta mc.0 cc mee remind h —2 -1 volts 
Amplification Factor. <- 5006+ cc ae ee settee eee settee 100 - 
Plate Resistance (APPrOX.)), one ose oes ves le mete sins ors + 31500 150000 ohms 
LranSCOnaductanee sametae ee ci ols orc coins aieeag eh atensnainebosamet sates 3200 10000 »umhos 
(Piper rren Geter ai cies Covi >. Fashaus tells elas Ruesane esie ct fas} eyeuelet'e eles 1.8 12 ma 
QriduNoiGurrentac acd | ie estas wig neua cic sheen goes ese oe - 4.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... -3.5 -7 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation. ...-- 9 -.-¢-+ssbeeeeanes 0.5 max 0.5 max megohm 

For cathode-bias operation.... 4 Roe OE EEOC 1 max 1 max megohm 


® The de component must not exceed 100 volts. 


H HIGH-MU TRIODE— 
17 SHARP-CUTOFF PENTODE 
PTG) hor Miniature type with frame-grid 6KV8 


pentode unit used in black-and-white gamorn re 
Gop television receivers. The triode unit is ‘ TIKVa. a 
used in general-purpose voltage-am- 
plifier, syne-separator, and sound-if- 
amplifier applications. The pentode unit is used as a video output tube. Outline 8D, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For curves of average plate characteristics for triode 
unit, refer to type 6AW8-A. 


HEATERNVOLTAGE (AG /DG) inant cise ei oile oadere eye tarefepeidraeya winless pele in nin (os 6.3 volts 
TL ATH OUR ENT ee ceretcic oie eros ot steh nett ncicote ey at lotie eal vo obslisVeg ns cael (ersts =) 0.775 ampere 
DrIrREcT INTERELECTRODE CAPACITANCES (Approx.): 
Triode Unit: 

(CAA ISPRRSS Pasa cc oo dospee nu oro noe so uoanb0oO ods 4 anon Beto Gor 3.7 pf 
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Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 

and Internal Shield =. 2.56p 3 oe eee eee 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 

and Internal Shield®) Sk o0. 2. hoe eyes ee ee 


Pentode Unit: 
Grid ‘No:] to!Plates a5e.oee oe eee oc Soe Oe Oe eee 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Interna] Shield 
Plate to Cathode, Heater, Grid No.2, Grid No.3,andInternalShield.... 
Pentode Plate: to: Triode.Plate. 2.3 23 155 oe oie en ee eee 


CLASS A: AMPLIFIER 


Triode 

Maximum Ratings, (Design-Maximum Values): Unit 
PLATE VOLTAGES? - sata foe ass ae eee eae 300 max 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 
GRID-N0:2 VOLTAGE 3h tesn.ke ee ne Se ee eee ae a 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 
PLATE ‘DISSIPATION: phoebe eG EEE ae eee one 1 max 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 150 volts................. - 

For grid-No.2 voltages between 150 and 300 volts....... - 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 

Heater positive with respect to cathode................ 2008®max 
Characteristics: 
Plate SupplyéVoltage 2s. cons oe eee 200 
Grid-No:2(Supply, Voltage.---uee eee ee - 
Grid=-NoSupply, Voltage tee ne eee eee —2 
Cathode-Bias Resistors... .noce ce eee eee eee - 
Amplification Factors. a cvusks soe oseek ec ene 70 
Plate Resistance\(Approx.)-.-- ee eae emo 17500 
Transconductance. .h.5.0e2. ee LE eee 4000 
Plate. Currentad 4 pitt cet ae on eee ee 4 
Grid-No:2' Current. ces. sane eee oe ees - 
Grid-No.1 Voltage (Approx.) for platecurrent of 100 ya —4.5 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For sfixed-bias/operation seer ere ene ee 0.5 max 
For cathode-bias operationas.ms eves ae ss ene ates 1 max 


= The dc component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 6KV8 
E¢=6.3 VOLTS 
GRID—No.2 VOLTS = 125 


2.5 pf 
2.4 pf 
0.015 max 
0.09 max pf 
13 pf 
4.8 pf 
0.17 max pf 
Pentode 
Unit : 
300 max volts 
300 max volts 
See curve page 70 
0 maz volts 
5 max watts 
1 max watt 


See curve page 70 


200 max volts 
200"max volts 


125 200 volts 
125 125 volts 
0 0 volts 
82 68 ohms 


55000 75000 ohms 
21000 23000 yumhos 
16.5 19 ma 
3.1 3.1 ma 
-3.8 -3.8 volts 


0.1 max megohm 
0.25 max megohm 


PLATE (Ip) OR GRID —No.2 (IC 2) MILLIAMPERES 


PLATE VOLTS 
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Gy MEDIUM-MU TRIODE 

Pp Glass octal type used as detector, amplifier, 
(3) or oscillator in radio receivers. Outline 22, OUT- 
LINES SECTION. Heater volts (ac/dc), 6.3; 

@) 3) amperes, 0.15. Typical operation and character- 6L5G 
y Say fe istics: plate volts, 250 maz; grid volts, —9; plate 
(1) (8) ma., 8; plate resistance, 9000 ohms; amplifica- 
NC K tion factor, 17; transconductance, 1900 u~mhos; 


grid voltage for cathode-current cutoff, -20. 
This is a DISCONTINUED type listed for 


Ge GI reference only. 
°’@) BEAM POWER TUBE 6L6 
a} 5) Metal type 6L6 and glass octal 6L6G 
H H types 6L6-G, 6L6-GB, 6L6-GC areused 6L6GB 
Sate y, in the output stage of audio amplify- 
NC:6L6-G, 63 ing equipment, especially units de- 
eLe-6c signed to have ample reserve of power- 6L6GC 


delivering ability. These types provide high power output, sensitivity, and high 
efficiency. Power output at all levels has low third- and higher-order harmonics. 
Type 6L6, Outline 6; types 6L6-GB and 6L6-GC, Outline 19C; OUTLINES SEC- 
TION. Tubes require an octal socket and may be mounted in any position. It is 
especially important that these tubes, like other power-handling tubes, be ade- 
quately ventilated. Type 6L6-G is a DISCONTINUED type listed for reference 
only. Type 6L6-GC can be used in place of types 6L6, 6L6-G, and 6L6-GB. Type 
6L6-GC may be supplied with pin 1 omitted. 


HEATER VOLTAGE (AC/DC)... . 000 ee cee reece eee cette ence enneaee 6.3 volts 
FLEA TER TO URR ENT He rete crore cere ate tials ote ated segs enc shab soli sai islrloot ole} eae o8 0.9 ampere 
D1IREcT INTERELECTRODE CAPACITANCES (Approx.): 6L6* 6L6-GC 

Grid Now tomblate sce oekiscteteries ere ciel ste einlan-iyoreis sarees ol 0.4 0.6 pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . 10 10 pf 

Plate to Cathode, Heater, Grid No.2, and Grid Nio:3 ee 12 6.5 pf 
* With pin 1 connected to pin 8. 

CLASS A, AMPLIFIER 
6L6, 6L6-G, 6L6-GB 6L6-GC 

: . Design-Center Design-Maximum 
Maximum Ratings: ales vats 
PEAT HEV OL TAGE eee iey cialis eicicrerahekale etl os eis afistisy sratior@) et listers ie 360 max 500 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE......-..---0 +000 +eeee 270 max 4504max volts 
(IPRA TH DISSIP ATION cs 9 aio oy aisle nels sti cyer sy stiaicayat™ oSfel/oln ats [oie ol vceiel 0) 9X8 19 max 30 max watts 
GRID NOM LNPUMD caro colon ole © 2) eles) --#io) nisleliehe! ot iat slat 2) silehslie (even at uyie 2.5 max 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........-...-. 180 max 200 max volts 

Heater positive with respect to cathode...........-.--- 180 max 200 max volts 
Typical Operation: 
Platenvoltage saeriereiccel erie eitters rer ey oene 250 300 350 volts 
ride NO ZAVOItALSs aes eieleusio teste cds) peices) eisai 250 200 250 volts 
Grid-No.1 (Control-Grid) Voltage........-.----.--- -14 -12.5 -18 volts 
Peak AF Grid-No.1 Voltage.........-----++:- ee 14 12255 18 volts 
Zero-Signal Plate Current.......---+++2++see secre {2 48 54 ma 
Maximum-Signal Plate Current.........---.-..+--: 79 55 66 ma 
Zero-Signal Grid-No.2 Current......-.++-+.+ss+++>- 5 2.5 2.5 ma 
Maximum-Signal Grid-No.2 Current........-..-..>- 7.3 4.7 df ma 
Plate Resistance (Approx.).....--- see eee e eerste 2250 35000 33000 ohms 
Transconductance...........-seeseree eter ee ene 6000 5300 5200 umhos 
Tuoad! Resistancess..0c\ . ode cle -bace + as imieiomieve smansnets 2500 4500 4200 ohms 
Total Harmonic Distortion. .........--+++eeeseeee: 10 11 15 per cent 
Maximum-Signal Power Output..........--++-+-+-- 6.5 6.5 10.8 watts 

CLASS A, AMPLIFIER (Triode Connection) 
6L6, §L6-G, 6L6-GB 6L6-GC 

2 - Design- Design- 
Maximum Ratings: Center Values Maximum Values 
PLATEOV OL TAGE sete a a cities ttt eretenensleiehode «leneie: eye tatenersiieis «) suet 275 max 450 max volts 
PLATE DISSIPATION (TOTAL). ....---- sere eee rere ee eeees 3 19 max 30 maz watts 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 180 max 200 max volts 
Heater positive with respect to cathode................ 180 max 200 max volts 


Typical Operation: 


Plate Voltage $v). 5.3)..:.., <u) Pe EG Ie acts ace ee Re octane ys 250 volts 
Grid-No.1 Volta gesgec 5.0 Se Pach Oe ae ee, ete leon, eee eRe oes aes -20 volts 
Peak AF Grid-No.b Voltagemtnne aa lon De oo Sete Ee 20 volts 
Zero-Signal Plate-Current.etida BORE. Ree ee 40 ma 
Maximum-Signal Plate Current................ hee Sets thee? eR 44 ma 
Plate Resistance (A pprox:)5\.). sehen: Se ae = balk as tocar, Bee Meters ote he ren hae 1700 ohms 
Amplification(\ Factory. n..coee cei ieee ee Db: | Gti scs ani RSPAS 8 

Transconductance nebsee cnviceaie te ee ee ET eae ee 4700 umhos 
Load Resistance. oi0.0 oS ose cre us Aan ons Cin nn) Chin ae ee 5000 ohms 
Total Harmonie Distortion: %: 2c eyes Aeon eres cee eer te asia 3 per cent 
Maximum-Signal Power Outputs so eo cone eee eee oe 1.4 watts 


+ Grid No.2 connected to plate. 

PUSH-PULL CLASS A, AMPLIFIER 
Maximum Ratings: (Same as for class A, amplifier) 
Typical Operation (Values are for two tubes): 


Plate. Voltage:% 5. 3. RRR Be ere Re eecateee ecRctem con beret: 250 270 volts 
Grid-No.2 Voltages24 ener So en oo ee eater a tree eae Pn Ee ores 250 270 volts 
Grid-Noil. Voltagest ae. ee 3 ee ee eae -16 -17.5 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 32 35 volts 
Zero-Signal: Plate Currents. cs oto ers ar cinepe ee) a ices 120 134 ma 
Maximum-Signa! Plate Current! 2-20. canes ee eee 140 155 ma 
Zero-Signal, Grid-No:2' Current. see es < cet eee oe 10 1l ma 
Maximum-Signal Grid-No.2 Current............-.....--.++. 16 17 ma 
Effective Load Resistance (Plate-to-plate).................. 5000 5000 ohms 
Total, Harmonie Distortion s-- «- so ee eee ree eee ee 2 2 per cent 
Maximum-Signal Power Output. 7.2.0.5 o-se anes ee 14.5 17.5 watts 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings:(Same as for class A; amplifier) 


Typical Operation (Values are for two tubes): 6L6, 6L6-GB, 6L6-GC 6L6-GC 

Plate Voltage 2 s.0stan ae ee ete Re 360 360 450 volts 
Grid-No.2. Voltage... 2026 oc Bronce ae ado tees 27 270 400 volts 
Grid-Noclt Voltage=s hace A. cited. Ct eee —22.5 —22.5 -37 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage........... 45 45 70 volts 
Zero-Signal PlateiCurrentivse aati ne eee te 88 88 116 ma 
Maximum-signal .Plate:Currentame soos peice aeons 132 140 210 J ma 
Zero-Signal/ Grid-No.2 Currents. .6-en eee un ae eee 5 by) 5.6 ma 
Maximum-Signal Grid-No.2 Current................ 15 11 22 : ma 
Effective Load Resistance (Plate-to-plate)........... 6600 3800 5600 ohms 
Total Harmonic: Distoriion- eee ee eee eee eee 2 2 co Melis per cent 
Maximum-Signal Power Output.................... 26.5 18 55 watts 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6L6—GC 
E¢=6.3 VOLTS 
GRID-N#! VOLTS=0 


400 


PLATE MILLIAMPERES 
v 
°o 
So 
| 


Wee oee Cone fs 


eo 


° 50 100 180 200 250 300 380 400 480 $00 580 600 650 700 
PLATE VOLTS 
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PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: (Same as for class A, amplifier) 
Typical Operation (Values are for two tubes): 


Plate volta veneers Wen wei etree ee ear: siasthave: ayertcalin ate fre 360 360 volts 
Grid=NO:2Voltapery.Wacas se ccc ce cena ete eta caerene 225 270 volts 
Grid NiORtaV OlCa vests Grn cee e cystic: een ae eee ete rath oy cers -18 22.5 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage................-- 52 72 volts 
ZAero-pignel Platew@urrent.-. cece nos oe sales ates bv ewe ceva 78 88 ma 
Maximum-Signal Plate Current............::-.0esse+eeen: 142 205 ma 
4ero-signal/Grid-No.2 Current. «aise sios4« dsr eee eke 3.5 5 ma 
Maximum-Signal Grid-No.2 Current.............0.eeeecees 11 16 ma 
Effective Load Resistance (Plate-to-plate).................. 6000 3800 ohms 
otal Harmonic istortionia, sssay. ose sen ainnes ee eae 2 2 per cent 
Maximum-Ssignali Power Output. «esi..sen0le. ooane eee eee ones 31 47 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Bomhxed-biasioperation 4 5,..n seein teh ile Ueno anion eee 0.1 max megohm 
Horicathode-biasioperations +> cis orton © 44 ore coe eho ele see 0.5 max megohm 
“ In push-pull circuits where grid No.2 of each tube is connected to a tap on the plate winding of the 
output transformer, this maximum rating is 500 volts. 


PENTAGRID MIXER 


Metal type 6L7 and glass octal type 6L7-G 

used as mixers in superheterodyne circuits hay- 
ing a separate oscillator stage, as well asin other 
applications where dual control is desirable in a 6L7 
single stage. The two separate control grids are 
shielded from each other and the coupling ef- 6L7G 
fects between oscillator and signal circuits are 

S:6L7 very small. For additional information, refer to 
NC:6L7-G Gs Frequency Conversion, ELECTRON TUBE AP- 
PLICATIONS SECTION. Outlines 3 and 283, OUTLINES SECTION. Heater volts (ac /de), 6.3; am- 
peres, 0.3. Typical operation as mixer (values recommended for all-wave receivers) : plate volts, 250 (300 
maz) ; grids-No.2-and-No.4 volts, 150 maz; grid-No.1 volts, —6 min; grid-No.3 volts, —15; peak oscillator 
volts applied to grid No.3, 18 min; plate dissipation, 1 maz watt; grids-No.2-and-No.4 input, 1.5 max 
watts; plate ma., 3.3; grids-No.2-and-No.4 ma., 9.2; plate resistance, greater than 1 megohm; conver- 
sion transconductance, 350 uymhos. Type 6L7-G is a DISCONTINUED type listed for reference only. 
Type 6L7 is used principally for renewal purposes. 


Refer to type 6AB5 /6N5 6N 5 


DIRECT-COUPLED POWER TRIODE 


Glass octal type used as class A1 power am- 
plifier. Outline 26, OUTLINES SECTION. 6N6G 
Heater volts (ac/dc), 6.3; amperes, 0.8. For 
electrical characteristics, refer to type 6B5. 
Type 6N6-G is a DISCONTINUED type 
listed for reference only. 


MEDIUM-MU TWIN 


ea) GTy POWER TRIODE 
\ Metaltype6N7and glassoctaltype6N7-GT 
PraG VF (6)?Ti used in output stage of radio receivers as class 
B power amplifier or with units in parallel asa 6N7 
G) class Ai amplifier. Outlines 5 and 14C, respec- 


H (2) SS, H tively, OUTLINES SECTION. Tubes require 6 N 7GT 
octal socket. Heater volts (ac/dc), 6.38; am- 
S:6N7 K peres, 0.8. Typical operation as class Ai ampli- 
NC:6N7-GT fier: plate volts, 300 max; grid volts, -6; ampli- 
fication factor, 35; plate resistance (approx.), 
11000 ohms; transconductance, 3200 u»mhos; plate ma., 7. Typical operation as push-pull class B power 
amplifier (both units): plate volts, 300 maz; plate-supply impedance, 1000 ohms; effective grid-circuit 
impedance, 516 ohms; grid volts, 0; peak af grid-to-grid volts, 82; plate ma., 35 (zero signal), 70 (maxi- 
mum signal); peak grid ma. (each unit), 22; effective load resistance (plate to plate), 8000 ohms; maxi- 
mum-signal power output, 10 watts. These types are used principally for renewal purposes. 
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MEDIUM-MU TRIODE 


Glass octal type used as detector, ampli- 
fier, or osciliator in radio receivers. Outline 14C, 
OUTLINES SECTION. Tube requires octal 
6P5 GT socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this 
type is identical electrically with type 76. Type 
6P5-GT is a DISCONTINUED type listed for 
reference only. 


LOW-MU TRIODE— 
REMOTE-CUTOFF PENTODE 


Glass octal type used as an amplifier. Out- 

line 23, OUTLINES SECTION. Heater volts 

6P7G (ac/dc), 6.3; amperes, 0.3. Except for inter- 
electrode capacitances, this type is identical 

electrically with type 6F7. Type 6P7-G is a 

DISCONTINUED type listed for reference 


only. 
TWIN DIODE—HIGH-MU TRIODE 
6Q7 Metal type 6Q7 and glass octal types 6Q7- 
G and 6Q7-GT used as combined detector, am- 
6Q7G plifier, and ave tubes in radio receivers. Out- 
lines 3, 23, and 15A, respectively, OUTLINES 
6Q7GT SECTION. Types 6Q7 and 6Q7-GT are used 
. principally for renewal purposes. Type 6Q7-G is 
Related type: a DISCONTINUED type listed for reference 
12Q7GT only. Tubes require octal socket. Heater voits 


(ac/dc), 6.3; amperes, 0.3. These types are simi- BC-6Q7-GT 
lar electrically in most respects to types 5SQ7 and 6AT6. Maximum ratings and typical operation of the 
triode unit as a class A, amplifier are the same as those for type 6AT6 except that with a plate voltage 
of 100 volts, the transconductance is 1200 umhos and the plate resistance 58000 ohms. For triode- 
unit, grid-bias considerations and diode curves, refer to type 6AV6. 


THREE-UNIT TRIODE 


Duodecar type containing one 

6Qll medium-mu and two high-mu triode 

units used as combined sync-clipper 

and gated-agc-amplifier tube in tele- 

vision receivers employing series-con- 

nected heater strings. Outline 12A, OUTLINES SECTION. Tube rejuifes duodecar 

twelve-contact socket and may be mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.6; warm-up time (average), 11 seconds. 


CLASS A: AMPLIFIER 


eS Unit 
Characteristics: No.1 UnitNo.2or$ 
Plate Voltage :coacce socsntaancoreonessiey ete erro at OU eee 150 100 250 volts 
Grid Voltage. ox..e ah. oie eos ait ole wae ee Pe sian eer: 0 -1 —2 volts 
Amplification Factor: c.toccner osteo ce rau tine seb oee 18 100 100 
Plate Resistance (Approx:)iceci..<- vs idee oan eee eee 7000 80000 62500 | ohms 
Transconductante sic owes we nee e oe re Og eens oe ee 2500 1250 1600 umhos 
Plate Currents. «nig idssiastsdppciagaraere eet OR OE oe een err remete 22 0.5 1.2 ma 
Grid Voltage (Approx. ) for plate current of 10 pa... -...-. -13 — -4.5 volts 
GATED AGC AMPLIFIER AND SYNC CLIPPER 
For operation in a 525-line, 30-frame system 
Unit No. 
Maximum Ratings, (Design-Mazximum Values): Unit No.1 Zors 
PLA THY OL TAGE FG Mun msaveier san hep eie hits els eee ee 330 max 330 max volts 
STEADY-STATE POSITIVE-PULSE GRID VOLTAGE’............. max - volts 
* PEAK POSITIVE-PULSE GRID VOLTAGE............00ececeee- 60 max - volts 

DC GRID VOLTAGE: 

Positive-bias value iic.n eos. cc fits ee ee ere neon 0 max 0 max volts 

Negative-bias valllege ens. so.) ee eee reece en -100 max -100 maz volts 
PLATE DISSIPATION). Gest cts <8 eee eee 3 max 1.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 maz volts 

Heater positive with respect to cathode................ 200"max 200®mazx volts 
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Maximum Circuit Values: 
Grid-Cireuit Resistance... .. 4 : sia 5 max 5 max megohms 


© The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
® The de component must not exceed 100 volts. 


TWIN DIODE— 
on MEDIUM-MU TRIODE 


Metal type 6R7 and giass octal types 

Pr, 6R7-G and 6R7-GT used as combined detector, 6R7 
amplifier, andavc tubes. Outlines3,23,and 15A, 

respectively, OUTLINES SECTION. Tubes 6R7G 
~ . require octal sockets. Within their maximum 

ratings, these types are identical electrically 6R7GT 

S:6R7 with type 6BF6 except for capacitances. Maxi- 
Be cere K mum ratings of triode unit as class A1 amplifier: 


plate volts, 250 max; plate dissipation, 2.5 max 

watts. For typical operation as a resistance-coupled amplifier, refer to Chart 7, RESISTANCE 
COUPLED AMPLIFIER SECTION. Types 6R7-G and 6R7-GT are DISCONTINUED types listed 
for reference only. Type 6R7 is used principally for renewal purposes. 


(3) MEDIUM-MU TRIODE 
& Ic Miniature types having high per- 
veance used as vertical deflection am- 6$4 
plifiers in television receivers. Type 
$ © 6S4-A has a controlled heater warm-up 6S4A 


ic P time for use in television receivers em- 
ploying series-connected heater strings. Outline 83D, OUTLINES SECTION. Tubes 
require miniature nine-contact socket and may be mounted in any position. Type 
6S4 is a DISCONTINUED type listed for reference only. 


HIBATER VOLTAGE (AC/DC)... ec ccccerccesercess RTE Ma Seokrate et eels ecpisies 6 6.3 volts 
FAVOR E RIE CCUSIRICEONT Soe esc fai pyo avsioiersso sisynselocs & ys er dusle,s ia Ao lw,e\0 0 elalere isi eiseeiwiesie.e 0.6 ampere 
HEATER WARM-UP TIME (Average) for 6S4-A.. 2... ec cee ee eee ee eee ees il seconds 
Direct INTERELECTRODE CAPACITANCES (Approx.): 

COTIGUEORE LALO enter oss Sisaies antetee. «ia eps auslois ohateveyatelia ore) sTuce’aas ere tieiava'sls 2.4 pi 

Cari GOTO AENOCEIANG FLCAGEN xceee tats fojcpess cys sausus elelorcusisia ate auilays wisyoe oles iaieiase »/s 4.2 pf 

Pinte tousachoue and Pleaterri. core atsrea sie ieragelare @ susie elojeis sete ete isie, o/s! eaiaie oes 0.6 pf 
Characteristics: CLASS A, AMPLIFIER 
Pia te uv OLLALS ai erties eis soveleuele bivvainictaisleValolals orcustalesere slelgtsieisyalicfehefalsie le 'wels 2:0) elersie 250 volts 
Grids Voltage Sriciclerc.s.tole.0.. 50 Rect bth si ASG eet Ot SIE errs ec -8 volts 
IATHDIIHCATONSEACLOP: «21s a's ole lsisintn ove eiclersie's © ess: EE ck Ba ete lee ea eae Sees 16.5 
Plate Resistance (Approx.)........ SP ACS TET ase iaaca es cialetoravelaiere ss . 3700 ohms 
"TransconductaNncess 1. ..ci0.6 wcsje disiaiisieicie sieo aia: Here vate ovale Ciao a olerarefereialeeiclinial © 4500 umhos 
Plate Current eet yc ts aisters's a5 pled cies <0 a be 80lere € (ein) 90in Oe slats fotaceiahaic soe tpdake 24 ma 
Plate Current for grid voltage of -15 volts. ... 0... . cus e ee eee eee renee 4 ma 
Grid Voltage (Approx.) for plate current of 50 wa.... 1... eee eee ce eee eee —22 volts 

VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Maximum Values): 
IDG RELA TEONOL TAGM oie eteetetereia iy wiere acta eceus silo atsisvele aio a) ei elpiea/aocsuelelncsleleinyaioyeleis 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGES ........... 0. esecer ect veccereser 2200 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ....... 0. ccc ece rere cence se rereees —250 max volts 
PR AKAG ATHOD EC ORR BINT oroc po crarste loose fares #1Al che en8i so eum tuelialavogs Label © Tebemies als valN Tai 105 max ma 
IAVERAGE CATHODE CURRENT) c.0.60 cece ccs ee see de cnneemevecsniev ese 30 max ma 
PPUATE DISSIPATION Ac w cine oe oc cielo oteltieierstiele clays lols /s Miuta\sve%e ye! eee! gigi leo 16) s:9 10/00" 8.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ......-.. eee ee eee eee eeenee 200 max volts 

Heater positive with respect to cathode... ...-..- eee eeeeee cere reece 2008 max volts 


Maximum Circuit Value: 
Grid-Circuit Resistance: 

For cathode-bias operation. . 0.2... ce ccc ce cect centr enon eensere 2.2 max megohms 
+The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
625-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

& The dc component must not exceed 100 volts. 
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REMOTE-CUTOFF PENTODE 


Metal type 6S7 and glass octal type 6S7-G 
used in rf and if stages of automobile receivers Pp fZ-4 
6S7 employing ave. Outlines 4 and 23, respectively, (3) 
OUTLINES SECTION. Type 687 is used 
rincipally for renewal purposes. Type 6S7-G is 
687G A DISCONTINUED type listed for reference HO D0 
only. Tubes require octal socket. Heater volts, 
6.3; amperes, 0.15. Typical operation as Class $:6S7 K:6S7 
A1 amplifier: plate volts, 250 (300 maz); grid- NC‘6S7-G KIS :6S7-G 
No.2 volts, see curve page 66; grid-No.2 supply volts, 300 maz; grid-No.1 volts, -3 (0 max); grid No.3 
connected to cathode at socket; plate ma., 8.5; grid-No.2 ma., 2; plate resistance (Approx.), 1.0 meg- 
ohm; transconductance, 1750 umhos; plate dissipation, 2.25 maz watts; grid-No.2 input: for grid-No.2 
voltages up to 150 volts, 0.25 maz watt; for grid-No.2 voltages between 150 and 300 volts, see curve 
page 66. Peak heater-cathode volts, 90 maz. 


TRIPLE DIODE—HIGH-MU TRIODE 


Glass octal type used as audio amplifier, 


T AM detector, and FM detector in AM/FM re- 
6S 8 ceivers. Diode unit No.2 is used for AM detec- 
tion, and diode units No.1 and No.3 are used 

Related type: 


12S8GT for FM detection. Outline 15A, OUTLINES 

SECTION, except over-all length is 3-5/8 max 

inches and seated height is 3-1/16 maz inches. 

Tube requires octal socket. Heater volts(ac/dc), 

6.3; amperes, 0.3. Typical operation of triode 

unit as class A: amplifier: plate volts, 250 (300 maz); grid volts, —2; amplification factor, 100; plate re- 

sistance (Approx.), 91000 ohms; transconductance, 1100 umhos; plate dissipation, 0.5 maz watt; plat~ 

ma., 0.9; peak heater-cathode volts, 90 max. Maximum plate ma. for diode units, 1.0 maz (each unit). 

Peak heater-cathode volts (diode unit No.1), 90 maz. For diode operation curves, refer to type 6AV6. 
Type 6S8-GT is used principally for renewal purposes. 


PENTAGRID CONVERTER 


Metal type 6SA7 and glass octal 

6S A7 type 6SA7-GT used as converters in 

superheterodyne circuits. They are 

similar in performance to type 6BE6. 

For general discussion of pentagrid 

types, see Frequency Conversion in 

‘ELECTRON TUBE APPLICA- 

TIONS SECTION. Both tubes have 

excellent frequency stability. Tubes re- 

quire octal socket and may be mounted 

6SA 7GI in any position. Outlines 2 and 14C, re- 

Related types: spectively, OUTLINES SECTION. 

12SA7, 12SA7GT Type 6SA7-GT is used principally for 
renewal purposes. 


HEATER) VOLTAGE (AC/DC) vines aoe os eee teen Pe 6.3 volts 
HEATER’ CURRENT! 335.5. setts ace a mee eae ee en 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES for 6SA7: 
Grid No.3 to All Other Electrodes (RF Input)....................... OMe ae pf 
Plate to All Other Electrodes (Mixer Output)........................ 9.5* pf 
Grid No.1 to All Other Electrodes (Ose. Input)...................... 1* pf 
Grid No.3 to Plate; «..'smi cerca Gis Tame ee eee ee 0.25 max* pf 
Grid Nio:3 to Grid’ No: Lor sscieer tre ren airer rai ei eae eae 0.15 max* pf 
Grid No.1:to, Plates. 33s etter oa bee apne. fo eee 0.06 mazx* pf 
Grid No.1 to Shell, Grid No.5, and All Other Electrodes except Cathode 4.4 pf 
Grid No.1 to: Cathodes ee, cite: Ss eee On Em cae e Ren eee ae 2.6 pf 
Cathode to Shell, Grid No.5, and All Other Electrodes except Grid No.1 5 pf 
* With shell connected to cathode. 
CONVERTER 
Maximum Ratings, (Design-Center Values): 
PLATE VOUTAGE fie 3 rdhine poy dae aril aN ee Oe eae ae 300 max volts 
GRIDS-NO.2-AND-N0O.4 (SCREEN-GRID) VOLTAGE... ...........0-0s000-. 0. 100 max volts 
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GRiIDS-NO2-AND-NO:4: SUPPLY VOLTAGE: 35 Jaj.cil eee el aim ss oie oe cle o a 300 max volts 
GRID-NO.3 (CONTROL-GRID) VOLTAGE: 

NEPA DIVEUD IRA VAlUG rapes eects sie siete elec lclelersretc enti ntiolie ten suet) s/s! elsnecstsiiayatelt -—-50 max volts 

POSTEL CCD IA GLU ALU Gee por i ecuarNarcuoustet ae pei eetiouthe "sas dasiene suapauen > Simterebereyee tains 0 max volts 
PATOATSCRED ESS Ie A LON aes ectrers weet eeee Oi ey ay Suan taftdaris habeus aise hod excpensme talon or stan fe -+ 8 1.0 max watt 
PETTERSON Ose AND OE OL NE UT ai biceus hale Sus. Di errr or Toesi stoke eueieleVeusnatat> («= 1.0 maz watt 
POATTIODENCTERRIONT i, oe cieucencienti¥alt seevOiteispsystens site tes buh URNae oe) Paveyayareiee (Fb 14 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 00s eee ee ee eeees 90 max volts 

Heater positive with respect to cathode... ..... 6.1... eee ee eee ene eee 90 max volts 
Typical Operation: Separate Excitationt 
Plateau Olea g clsemeeter- Miers. coe fastest tool aya we uawer yh > .clkels. Simic 100 250 volts 
GrdiNotomnd sheilk(6GSA7 only) sh. cele + Sseis © coctsieeie se deat oy Connected to cathode at socket 
rides NioLe-and-NO4+V Oltagesatnacsra seven cies says -qeyaistelennne te 100 100 volts 
IGRI NIGH RVOLUAS Geer cree oe Rpa stars 5 sey eucvs cielo e (ore CoPeuahdls lef vanarie ie -—2 —2 volts 
Grid-No! (Oscillator-Grid) Resistor... 2-625. se cae nae ees 20000 20000 ohms 
iatesResistance CA Pprox. ee kele tke eis saeco ook ee ore 0.5 12:0 megohm 
GON VETAON LULANSCONGUCEAN CE i erassrevs cers scsishe ie 65 as ocala) sobs ccesls 425 450 umhos 
Grid-No.3 Voltage (Approx.) for transconductance of 10 umhos —25 —25 volts 


Grid-No.3 Voltage (Approx.) for conversion transconductance 


HIMUO OR LITAOS REE AEE cists apap sors a cailor hoy aParcaliayst ones iouonele: eon oe eatiteh ae Reis -9 -9 volts 
Eel RECRONIET ON Cae tN ohn cte arcs winks Ie eon «laine heats ane apyiale oe 3.3 3.5 ma 
GIGS NiG esa NO=N0.4 CULreNnt Aa Sweetie she tates spsuerse scsvets ovece) lene 8.5 8.5 ma 
MCEIC = NIGP A MOTT REM bree sera > scree he ete tees aie ohn tote ait Neudlies Wiehe en tere ioel = 0.5 0.5 ma 
Ne CNOGeMG PTE Gre ers ccs irecttere ahah hie lola rene. ¢ lataiee he ele ated aeutma tae 12.3 12.5 ma 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not 
oscillating) is 4500 »mhos under the following conditions: grids No.1, No.3 at 0 volts; grids No.2 and 
No.4 and plate at 100 volts; for 6SA7 only, grid No.5 and shell are connected to cathode at socket. 

t The characteristics shown with separate excitation correspond very closely to those obtained in a 
self-excited oscillator circuit operating with zero bias. 


PENTAGRID CONVERTER 


Metal type used as converter in super- 
heterodyne circuits. Because of its high conver- 
sion and oscillator transconductance, it is espe- 6SB7 Y 
cially useful in FM converter service in the 100- 
megacycle region. The 6SB7-Y has a micanol 
base which minimizes drift in oscillator fre- 
quency during warm-up period. For general dis- 
cussion of pentagrid types, see Frequency Con- 
version in ELECTRON TUBE APPLICATIONS SECTION. Outline 2, OUTLINES SECTION. Tube 
requires octal socket and may be mounted in any position. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings and characteristics in converter service, refer to type 6BA7. Type 6SB7-Y is 
used principally for renewal purposes. 


HIGH-MU TWIN TRIODE 


Metal type used as phase inverter in radio 
equipment. Each unit may also be used in volt- 
age-amplifier circuits. Outline 2, OUTLINES 6SC7 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 
as class Ai amplifier (each unit): plate volts, 
250 maz; grid volts, -2; amplification factor, 70; 
plate resistance (approx.); 53000 ohms; trans- 
conductance, 1325 umhos; plate ma., 2; peak 
heater-cathode volts, 90 max. This type is used principally for renewal purpcses. 


Related type: 
12SC7 


HIGH-MU TRIODE 


Pp 
(5) Metal type 6SF5 and glass octal type 6SF5- 
G GT are used in resistance-coupled amplifier cir- 


(3) cuits. Outlines 2 and 14C, respectively, OUT- 6SF5 


LINES SECTION. Type 6SF5-GT may be sup- 

K @) 7) 4 Plied with pin No.1 omitted. Tubes require octal 
NES, socket. Characteristics, application, and refer- 6SF5GT 
(1) Ce) ences under type 6F5 apply to types 6SF5 and 
6SF5-GT. Heater volts (ac/dc), 6.3; amperes, 


0.3. These types are used principally for renewal 
purposes. 


Related types: 


S'6SF5 
12SF5, 12SF5GT 


NC:6SF5-GT 
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DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type used as combined rf or if ampli- 
fier and detector or ave tube in radio receivers. 
Also used as resistance-coupled af amplifier. 


6SF7 Outline 2, OUTLINES SECTION. Tube re- 
quires octal socket. Heater volts (ac/dc), 6.3; 

Related type: amperes, 0.3. Typical operation of pentode unit 
12SF7 as class Ai amplifier: plate volts, 250 (300 maz); 


grid-No.2 volts, 100 (300 maz); grid-No.1 volts, 

—1 (0 maz); plate resistance (approx.), 0.7 meg- 
ohm; transconductance, 2050 y»mhos; plate ma., 12.4; grid-No.2 ma., 3.3; plate dissipation, 3.5 maz 
watts; grid-No.2 input, 0.5 max watt; peak heater-cathode volts, 90 maz. For diode operation curves, 
refer to type 6A V6. Type 6SF7 is used principally for renewal purposes. 


SEMIREMOTE-CUTOFF PENTODE 


Metal type used as rf-amplifier tube in 
wide-band and high-frequency applications (up 
to 18 megacycles). Outline 2, OUTLINES SEC- 
TION. Tube requires octal socket. Heater volts 

6SG7 (ac/dc), 6.8; amperes, 0.3. Characteristics as 
class Ai amplifier: plate volts, 250 (300 maz); 
grid-No.2 volts, 150 (300 maz); grid-No.1 volts 
—2.5 (0 max); plate resistance, greater than 1 
megohm; transconductance, 4000 umhos; plate 
ma., 9.2; grid-No.2 ma., 3.4; plate dissipation, 3 max watts; grid-No.2 input, 
cathode volts, 90 max. This type is used principally for renewal purposes. 


Related type: 
128G7 


SHARP-CUTOFF PENTODE 


Metal type used as rf-amplifier tube in 

high-frequency, wide-band applications, and as 

a limiter tube-in FM equipment. Outline 2, 

OUTLINES SECTION. Tube requires octal 

6SH7 socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 

Characteristics as class Ai amplifier: plate volts, 

250 (300 max); grid-No.2 volts, 150 (300 maz); 

grid-No.1 volts, -1 (0 max); plate resistance 

(approx.), 0.9 megohm; transconductance, 4900 

umhos; plate ma., 10.8; grid-No.2 ma., 4.1; plate dissipation, 3 max watts; grid-No.2 input, 0.7 maz 
watt; peak heater-cathode volts, 90 max. This type is used principally for renewal purposes. 


Related type: 
12SH7 


6SJ7 SHARP-CUTOFF PENTODE 
Metal type 6SJ7 and glass octal 
6SJ7GT type 6SJ7-GT used as rf amplifiers 
Related types: and biased detectors. As a detector, 
12SJ7 12SJ7GT either type is capable of delivering 


large audio-frequency output voltage BC:6SJ7-GT 
with relatively small input voltage. Outlines 2and 14C, respectively, OUTLINES 
SECTION. Tubes require octal socket and may be mounted in any position. Type 
6SJ7-GT is used principally for renewal purposes. 


HIBATHR/V OLTAGH (AC/DC) saree ae ee eee 6.3 volts 
HIBATER: CURRENT §. 25 sc73, cia dvanics Se oeCeO oerie e n  e 0.3 ampere 
DirEcT INTERELECTRODE CAPACITANCES for 6SJ7:° 
Pentode Connection: 
Grid No.1 to; Blate <3. jae ccs neat fastee simet rn aoe ee ee ee eee 0.005 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 6.0 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................ 7.0 pf 
Triode Connection:" 
Grid No.1 to, Plate... hiss chccenits ie eats Sororniee ines, Se ee 2.8 pf 
Grid- Noite Cathode-and Heater... nr eee ean eee 3.4 pf 
Plate:to Cathode/and Heaterct-tn a. nctaec eee ote rare eee Re eee 11 pf 


° With shell connected to cathode. 
# With grids No.2 and No.3 connected to plate. 
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CLASS A, AMPLIFIER 
Triode Pentode 


Maximum Ratings, (Design-Center Values): Connection* Connection 
TEAR VOSA G BLO canta rescore ys 0) os eovecei o's Rote inte/inliei6, 4 le evaie ue pd obs, Sue a 250 max 300 max volts 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE............. 0c eevee = See curve page 70 
MRID-NOle SUPPLY OV OLTAGD » co.c 0 aoa 25 6 os eee 3 syiloye ace sagen - 300 max volts 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
VATED ISSIPA TION gevere < sleveie sts clone elelets. ae ilelrne susie bieve Sve ioyehetene 2.5 max 2.5 max watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 150 volts.................. - 0.7 max watt 
For grid-No.2 voltages between 150 and 300 volts........ - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 90 max 90 max volts 
Heater positive with respect to cathode................. 90 max 90 max volts 
= F Triode Pentode 
Typical Operation: Connection* Connection 
late) ViOltare a wreracs orcs, aisslareete + bene 180 250 100 250 volts 
AGTIGUN Oldie epi ch os tyat eistere alesse ~ - Connected to cathode at socket 
Grid-No:2 Voltage. ........0:5".-. - - 100 100 volts 
Grid=Nio- Lev oltage wri. .ctane o2s abe -6 -8.5 -3 -3 volts 
Amplification Factor.............. 19 19 - - 
Plate Resistance (Approx.) ........ 8250 7600 700000 ohms 
mransconductances 2.1. i. oS. e aes 2300 2500 1575 1650 umhos 


Grid-No.1 Voltage (Approx.) for plate 


CUrFENT Ole LOMA ite. fete ce - - -8 -8 volta 
Plate Currentase a sater ie cscs: 6.0 9.2 2.9 3.0 ma 
Grid=-Nio:2iCurrenitins oes. sees c occ - - 0.9 0.8 ma 
* Grids No.2 and No.3 connected to plate. + Greater than 1 megohm. 


REMOTE-CUTOFF PENTODE 


Metal type 6SK7 and glass octal type 


6SK7-GT used as rf or if amplifiers in radio re- 6SK7 
ceivers. Outlines 2 and 14C, respectively, OUT- 

LINES SECTION. Tubes require octal socket. 

Heater volts (ac/dc), 6.8; amperes, 0.3. Char- 6SK7GT 


acteristics as class Ai amplifier: plate volts, 250 Related ; 
(300 maz); grid No.3 connected to cathode at ersten Yes: 
socket; grid-No.2 volts, 100 (300 maz); grid- 12SK7, 12SK7GT 
No.1 volts,—3 (0 maz) ; plate resistance (approx.), 

0.8 megohm; transconductance, 2000 umhos; plate ma., 9.2; grid-No.2 ma., 2.6; plate dissipation, 4 max 
watts; grid-No.2 input, 0.4 max watt; peak heater-cathode volts, 90 max. These types are used princi- 
pally for renewal purposes. 


HIGH-MU TWIN TRIODE 


Glass octal type used as phase in- 
verter in radio equipment. Each unit 
may also be used in resistance-coupled 6SL7GT 
amplifier circuits. Outline 14C, OUT- eisai Le 
LINES SECTION. Tube requires 
octal socket and may be mounted in any position. Except for the common heater, 
each triode unit is independent of the other. For typical operation as phase inverter 
or resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER 
SECTION. 


FLBATEREV OL TAGENCAG/DC) ercleleukate eels oleae clots ore letetece io) Maboret o leteerepeleve levers. Aeve ares 6.3 volts 
FEMA TER IG URRENT stoensh otevertyieccleveielicrcualese Steet vehaltaleletcde. sleyercicievate aie ittoiele) Meta fetenetayeuers 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) :° Unit No. 1 Unit No. 2 
(Gridst oF ater cpg ita ler tole ong, skcts tye aialeusialorsacuere otelloiete\craisicre 2.8 2.8 pf 
Gridito-Gathode and Heaters. cence. Wera's ote s+ ccc cittse o 3.0 3.4 pf 
Platesto .Gathouderand Heater. carci tecic eases criictarerteveiene tetas 3.8 3.2 pf 
° With external shield connected to cathode. 
CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 
ATE VOU TA Gis veneer suere ree skeiarstie Jou at huskeietsaicie late) oe riers polishes susiete. cone’ ore teusl ueteys, «0: tks 300 max volts 
GRID VOLTAGH; Positive-bias Valueirs aiects sus crcl vies ete slate ela se llores le ota ee ae eusler s-6 0 max volts 
PGATE! DISSIPATIOND typ ic. ots) cttveic\-«leies Vetakatsseinra.e hope.’ euayn ayohete © Wuniewelsls |e eleiaveiotcers ele ate 1 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........2.eccsesscussessvceecs 90 maz volts 
Heaterspositiveswith respect to CAtLROGE’. am stejsuregle+i' seins clerelsie aveis clei cee 90 maz volts 
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Characteristics: 
Plate Voltages 26 oh. sscc%-2 se dimeeieys ates era dhe Sie © dinbevel aves fet esa ares korea 250 volts 
Grid Voltager eres hae. PEs Fis traie. 5 trea ete'c aealeteta’s <ietera Gin eters Gene oar nee -2 volts 
Amplification Pactor ....< 556% Poe cteit Sa ttc ine see Sitonse tartisio eee are serene eee 70 
Plate: Resistance:(Approx.))i/5 2%; sele.cre. spspesdioval viei(ave ied lornsnis aue, svebeleta cesta Lta eke ners 44000 ohms 
Transconductan ce hs sc « sic ue be ee cE a ee 1600 umhos 
Plate Currentieri eh. nics SiGe cock & wicyan teat che neon rere eee One Sees SET. eee 2.3 ma 
6SN7GT MEDIUM-MU TWIN TRIODE 
6SN7GTA Glass octal types used as combined 
6SN 7GTB vertical oscillators and vertical deflec- 
tion amplifiers, and as horizontal de- 
Related types: flection oscillators, in television re- 


12SN7GT, I2SN7GTA —ceivers. Each unit may also be used in 


multivibrator or resistance-coupled amplifier circuits in radio equipment. Type 
6SN7-GTB has a controlled heater warm-up time to permit use in series-connected 
heater strings. Outline 14C, OUTLINES SECTION. Tubes require octal socket and 
may be mounted in any position. Except for the common heater, each triode unit is 
independent of the other. For typical operation as resistance-coupled amplifier, 
refer to RESISTANCE-COUPLED AMPLIFIER SECTION. Types 6SN7-GT 
and 6SN7-GTA are DISCONTINUED types listed for reference only. 


HEATER: VOLTAGE! (AG/DC) oto cceaane rane tie tiee Sete Misr eet eee 6.3 volts 
HATER. CURRENT 06505 20 ee eee ee ee eee 0.6 ampere 
HEATER WARM-UP TIME (Average) for 6SN7-GTB ..................00000% 11 seconds 


DIRECT INTERELECTRODE CAPACITANCES (Approx.) for 6S5N7-GTB: 
Unit No.1 Unit No.2 
4.0 .8 


Grid totPlatet. 2c... cc ee eee aes 3 pf 
Grid'to‘Cathode and Heater. :eeeacnnince: eee eee ee Zee 2.6 pf 
Plate to, Cathode and Heaterse nee ee ee eee ee 0.7 0.7 pf 
CLASS A; AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 6SN7-GTB 
PLATE VOLTAGE SS .s16:5 oro hte g acto Seater See BET ee be en Be ee 450 max volts 
CATHODE; CURRENT «of 0.5.5 se Nee ee nie asic ae ee ee ee 20 max ma 
PLATE DISSIPATION: 
For either: plate. iiia srt he sree n ers rok lovee thoi ats every clctcberetas sted ake eee ae 5 maz watts 
For both plates with both units operating... ..............0 cece ee eeeeee 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... cc cece ec eee teens 200 max volts 
Heater positive with respect tolcathodes y4..0 cee eee enone een 200°max volts 
Characteristics: 
Plate Voltage. ....2.... Ss: a aseyeoceyyaralarm ayaue lev avaerBeremyseetNe Aebersrera 90 250 volts 
Grid Voltages onc) Seen 5 cee eas eile sc ee eee 0 -8 volts 
Amplification Factores. << ..02 ites reat eee tre eee ieee 20 20 
Plate. Resistance:(Aip prox.) cco ee ae ee oa eee ee 6700 7700 ohms 
Transconductanée.), goicscscea tee be eo hae eee ee 3000 2600 umhos 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


PLATE MILLIAMPERES 


600 700 
PLATE VOLTS 92CM-8322TI 
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PA COTOUTTeN tow. mtenete re rotsl as ici's, silos ia cossteleyeust cnieunl's (6c ale loueuepene ve jarounoue 10 9 ma 
Plate Current for grid voltage of -12.5 volts - 1.3 ma 


Grid Voltage (Approx.) for plate current of 10 una 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
For fixed-bias operation 


°The de component must not exceed 100 volts. 


OSCILLATOR (Each Unit) 


For operation in a 525-line, 30-frame system 


6SN7-GTB 
Vertical Horizonta 
Deflection Deflection 
Maximum Ratings, (Design-Center Values): Oscillator Oscillator 
DCO TA TEV OL TA GH crenen iene sis 'o/e ein oloialoloie) s:0Fs/'e"s\orere sls elisle efeysi.« 450 max 450 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE...........00-00 00% -400 max -600 max volts 
BAK CATHODE CURRENT. <icisiileiisielee'es ale) s¥sievelqce isis (ons 0) sists 010i 70 max 300 max ma 
AVERAGE ‘CATHODE CURRENT « «215 «<6 0100000 0 + «ae siete wees 20 max 20 max ma 
PLATE DISSIPATION: 
OPICICHELADI ALE eiercurerctckaiee sree erove sie i ea rei 6 aisles euscere. Sere 5 max 5 max watts 
For both plates with both units operating............. 7.5 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............+ 200 max 200 max volts 
Heater positive with respect to cathode..............- 200°max 200°max volts 


Maximum Circuit Value: 
Grid=Circhiitp Resistance, «0. etelsisie cles ¢ 0.0 cies elelsls ose ie aisle ’e'e 2.2 max 2.2 max megohm 


VERTICAL DEFLECTION AMPLIFIER (Each Unit) 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Center Values): 6SN7-GTB 
POREEATEBVOULA GE 0, tech cheval rereiels) ciei ciel attiet ofeilescispel dete aie ates] oleae): cl use) = tel Tousiey niet 450 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE # (Absolute maximum) ......++-++0+8+ 1500®max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. ........00 cs ccccccccccccsccceserees —250 max volts 
PEAK CATHODE CURRENT so carccteistels ciel sists (erellsier sie eles sated) ov ele lolele\sieleleyelevelviele sie.s's 70 max ma 
AVERAGE CATHODE CURRENT . 065 00 coe nas swe cee s es esrecves vesanuceesee 3 20 max ma 
PLATE DISSIPATION: 

INN YATES MOMS. gage snag taceuncoonGboodas Jomioonudod or edoubepuuodooD 5 max watts 

For both plates with both units operating... ......... ese eee ee eee reece 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......... see e cree cree eeceeers 200 max volts 

Heater positive with respect to cathode... ...... see e cree eres ee ee seeeee 200°max volts 


Maximum Circuit Value: 


Grid-Circuit Resistance: 
For cathode-bias operation... .....--:eee eee eeeee eaten weverseveus) svsbeliniee si 2.2 max megohms 


#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


® Under no circumstances should this absolute value be exceeded. 
° The dc component must not exceed 100 volts. 


rs Pr TWIN DIODE—HIGH-MU TRIODE 6SQ7 
Metal type 6SQ7 and glass octal 


type 6SQ7-GT used as combined de- 6SQ7GT 
H tector, amplifier, and avc tube in radio Related types: 
$6807 4 receivers. Outlines 2 and 14C, respec- 12SQ7, 12SQ7GT 
BC'6SQ7-GT tively, OUTLINES SECTION. Tubes 
require octal socket and may be mounted in any position. These types are similar 
electrically to type 6Q7 in many respects, but they have a higher-mu triode. Diode- 
biasing of the triode unit is not suitable because of the probability of triode plate- 
current cutoff even with relatively small signal voltages applied to the diode cir- 
cuit. Type 6SQ7-GT is used principally for renewal purposes. 


HEATER VOLTAGE (AG/DC).......2-0002ss see cceeee 1 Pie E eT SOTO GEG COO 6.3 volts 
FAT ER CURRIN Tt coh atee ieeiteicm crete sleperettlolersteeitia sie lelevelsie(eis ols) eloisiaieie’e!s/s\s/s\o 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES for 6SQ7:° 

Triode Unit: 


Grid Gove Abe wrecks ee ee erate Lalo wile (ells: el Rela clon ote noReNloueigal= olaie vere eee ees 1.6 pf 
Grid to Cathode and Heater. ......2...cceccevccccserecccscersrncs 3.2 pf 
Plate to Cathode and Heater... .........cceeccrcecseracsrerececee 3 pf 
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Either Diode Plate to Cathode and Heater...............00ee05 Caer 3.3 max pi 
Triode Grid: to. Plate of. Diode No:l actrees he sateen ee 0.08 max pf 
Triode Grid'to,Plate:of Diode No.2..2 925 cern take Con eee ene 0.04 max pf 


° With shell connected to cathode. 


TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


BEATE VOLTAGE. io 1053 saoleia acokorecet oot ee Pee nO ooetete choi cide Cece onetels acer 300 maz volts 

GRID VOLTAGE, Positive-bias value... <5 «3 2+ seaecaee sere ene des civic ns eeeeaes 0 maz volts 

PLATE! DISSIPATIONS « s\s.s:s0s: Srore-2 a terareasay aeons ape Eis orto el ots ieee ke eee 0.5 max watt 

PEAK HEATER-CATHODE VOLTAGE: 1 
Heater negative with respect to cathode..........-0 cece reer rece eee eecees 90 max volts 
Heater positive with respect. to cathodes... 6.2 <.5)<552 0 basse sieseeeasere 90 maz volts 

Characteristics: 

Plate: Voltage fg ns cee cc oe ree cee ct ee re fae A 100 250 volts 

Grid Voltages nec nc. aoe acre pao one -1 —2 volts 

Amplification, Factor.....; <7 ea ee ee ee eee 100 100 

Plate Resistance:{A pprox.)'.,.- ee scoe dee nee we cee aes 110600 85000 ohms 

‘Transconductances 225°. 3 anc Se ee ee 925 1175 umbhos 

Plate Current: cact-. bao oe celeritete be wee nite ote 0.5 pti ma 

DIODE UNITS 
Maximum Rating, (Design-Center Value): 
PLATE (CURRENT \( Each Unit) i.e veins oars ce ate eis. oop lala vis Sete ee ee 1.0 maz ma 


Two diode plates are placed around a cathode, the sleeve of which is common to the triode 
unit. Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 


TWIN DIODE—MEDIUM-MU TRIODE ®p2 Po} 


Metal type used as combined detector, am- (4) 
plifier, and ave tube. It is equivalent in per- 
formance to miniature type SRF&. Outline 2, 
6SR7 OUTLINES SECTION. Tube requires octal 
socket and may be meunted in any position. 
Related type: Heater volts (ac/de) 6.2; amperes, 0.3. Maxi- 
V2SR7 mum ratings and typica! operation of triode 
unit as class A: amplifier: plate volts, 250 maz; s 4 
grid volts, -9: amplification factor, 16; plate re- 
sistance (approx.), 8500 ohms; transconductance, 1900 pmhos; plate ma., 9-5; plate dissipation, 2.5 maz 
watts; peak heater-cathode volts, 90 max. For diode-operation curves, refer to type 6AV6. Type 6SR7 
is used principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Metal type used in rf or if stages of radio 
receivers particularly those employing ave. Out- G3 
line 2, OUTLINES SECTION. Tube requires 

6SS7 octal socket and may be mounted in any posi- 
. tion. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Typical operation as class A1 amplifier: plate H 
volts, 250 (300 mar); grid-No.2 supply volts, 

300 maz; grid-No,.2 volts, 100; grid-No.1 volts, s P 

-3; grid No.3 connected to cathode at socket; 

plate resistance (approx.), 1 megohm; transconductance, 1850 »mhos; plate ma., 9; grid-No.2 ma., 2; 
plate dissipation, 2.25 max watts; grid-No.2 input, 0.35 max watts. Type 6SS7 is used principally for 


pecchieh A TWIN DIODE—MEDIUM-MU TRIODE Poa “a 


Metal type used as combined detector, 
amplifier, and avc tube. Within maximum rat- 
6ST7 ings this type is electrically identical to type 
6BF6 except for interelectrode capacitances and 
heater current. Outline 2, OUTLINES SEC- oT 
TION. Tube requires octal socket and may be 
mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.15. Maximum ratings of triode 
unit as class Ai amplifier: plate volts, 250 maz; plate dissipation, 2.5 max watts. For diode operation 
curves, refer to type 6AV6. Type 6ST7 is a DISCONTINUED type listed for reference only. 


TWIN DIODE—HIGH-MU TRIODE 


Metal type used as combined detector, am- 
plifier, and aye tube in radio receivers. Except 
for heater-current rating and interelectrode ca- 

6 S 77 pacitances, this type is essentially the same elec- 
trically as type 6AT6. Outline 2, OUTLINES 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.15. For diode 
operation curves, refer to type 6AV6. Type 
6SZ7 is a DISCONTINUED type listed for 
344. reference only. 
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MEDIUM-MU TRIODE 


Miniature type used as oscillator in tuners 
of uhf television receivers. Outline 7A, OUT- 
LINES SECTION. Tube requires miniature 
seven-contact socket. Heater volts (ac/dc), 6.3; 6T4 
amperes, 0.225. Characteristics as class Ai am- 
plifier: plate-supply volts, 80; cathode-bias re- 
sistor, 150 ohms; plate ma., 18; amplification 
factor, 13; transconductance, 7000 n»mhos. Max- 
imum ratings as oscillator in uhf television re- 
ceivers: plate volts, 200 max; grid ma., 8 mar; cathode ma., 30 maz; plate dissipation, 3.5 max watts; peak 
heater-cathode volts, 50 max. This type is used principally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and avec tube in radio receivers. Out- 
line 23, OUTLINES SECTION. Heater volts 
(ac/de), 6.3; amperes, 0.15. Typical operation 
as class A; amplifier: plate volts, 250 maz; grid 61T7G 
volts, -3; plate ma., 1.2; plate resistance (ap- 
prox.), 62000 ohms; amplification factor, 65; 
transconductance, 1059 umhos. For diode oper- 
ation curves, refer to type 6A V6. Type 6T7-G 
isa DISCONTINUED type listed for reference 
only. 


TRIPLE DIODE—HIGH-MU TRIODE 


Miniature types used as combined 618 
audio amplifier, AM detector, and FM 
detector in AM/FM radio receivers. 6T8A 
Diode unit No.1 is used for AM de- Porrckien 
tection, and diode units No.2 and No.3 ; 
are used for FM detection. Type 6T8-A has a controlled heater warm-up time for 
use in receivers employing series-connected heater strings. Outline 8B, OUTLINES 
SECTION. Tubes require miniature nine-contact socket and may be mounted in 
any position. For typical operation as resistance-coupled amplifier, refer to RE- 
SISTANCE-COUPLED AMPLIFIER SECTION. Type 6T8 is a DISCONTIN- 
UED type listed for reference only. 


HEATER VOLTAGE (AC/DC)......... se tg TO Cre Te ee ee 6.3 volts 
PLAT OREN TT eet osc rus, cea age abe Fea teuse cole eee, apm tans a chase, ios fate afta tsyes. oe,cie i> 0.45 ampere 
HEATER WARM-UP TIME (Average) for 6T8-A................ 0.2... 11 seconds 
Without With 
Direct INTERELECTRODE CAPACITANCES for 6T8-A: External External 
Triode Unit: Shield Shield* 
Grid Go PIACE yn. aginst tere ode oat Hearne aaa ana ot ete faye ad autre 1% pf 
Grid to Cathode, Internal Shield (pin 7), and Heater... . 1.6 ea pf 
Plate to Cathode, Internal Shield (pin 7). and Heater.... t.2 2.4 pf 


Diode Units: 
Diode-No.1 Plate to Cathode, Internal Shield (pin 7), 


AMG ReALEI My mismatch a tebe cet] doale ep tte 3.8 3.8 pf 
Diode-No.2 Plate to Cathode, Internal Shield (pin 3), 
Ang Heater neice echt el ea SeleteeBy oA 3.8 3.8¢@ pf 
Diode-No.3 Plate to Cathode, Internal Shield (pin 7), 
BIC Caber rin: Merny ete ee meters ack ecterejetci tate 3.4 3.6 pf 
Diode-No.2 Cathode, Internal Shield (pin by to All Other 
PR ectrodesyand, HEAater snes 2 sical ies ue aeentie. | ae exe Cine) Sr5= pf 
Triode.Gridstoany Diode: Plate eiiysick. cise ois ois -vaela cdoelalh aia 0.0384 max 0.034 max pf 
* With external shield connected fo pin 7 pees as noted. 
® Witk external shield connected to pin 3. 
® With external shield connected to pins 4 and 5. 
TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 
PUA THNVOLTAGH site oteceratc crste torn cis in abalone iaveceisieta aie ale tolalehay, wield oeletey <ja,e lial « 330 max volts 
GRID VOLTAGE, Positive -bias ale erese ERE ee aM eB ee sn jaeg dE 0 max volts 
Pr ATRIA TEONGie ASS ob diets Ghat aE oP oiled Radeicelns 1.1 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to CALDOGC eee rims er nicfatisreisins ec cieitaucclee 100 max volts 
Heater positive with respect to cathode... ... 0... es eee cee ce eeeereees 100 max volts 
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Characteristics: 


Plate Resistance (Approx.) 
Transconductance 
Plate Current....... 
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DIODE UNITS 


Maximum Ratings, (Design-Maximum Values): 
PLATE CURRENT (Each Unité sere tie ee ee eee ee eee eee 
PEAK HEATER-CATHODE VOLTAGE (Unit No.2): 
Heater negative with respect to cathode.............0ceceecececuces 
Heater positive with respect, to,eathode..-@ aeaunsssietoe rere 


4.0 


TYPE 6T8-A 
Eg=63 VOLTS 


w 
° 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


PLATE MILLIAMPE RES 
fo} 


° 


6U5 


200 


ELECTRON-RAY TUBE 


Glass type used to indicate visually, by 


_ means of a fluorescent target, the effects of a 


change in a controlling voltage. It is used as a 
convenient, non-mechanical means of indicating 
accurate radio-receiver tuning. Maximum di- 
mensions: over-all length, 4-3/16 inches; seated 
height, 3-9/16 inches; diameter, 1-3/16 inches. 
Tuberequires six-contact socket. Fora discussion 
of electron-ray tube considerations, refer to 


250 volts 
-3 volts 
70 

58000 ohms 
1200 umhos 
1.0 ma 
5.5 max ma 
100 max volts 
100 max volts 


ELECTRON TUBE APPLICATIONS SECTION. Heater volts (ac/dc), 6.38; amperes, 0.3. Typical 
operation in indicator service: plate- and target-supply volts, 250 (285 maz); target-supply volts, 
125 min; series triode-plate resistor, 1 megohm; target ma., 4; triode-plate ma., 0.24; triode-plate 
dissipation, 1 max watt; triode-grid volts (approx.), -22 for 0° shadow angle, 0 for 90° shadow angle; 
peak heater-cathode volts, 90 maz. This type is used principally for renewal purposes. 


6U7G 


REMOTE-CUTOFF PENTODE 


Glass octal type used in rf and if stages of 
radio receivers employing ave. It is also used as 


.a mixer in superheterodyne circuits. Maximum 


over-all length, 4-7/8 inches; maximum di- 
ameter, 1-9/16 inches. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Typical operation as class Ai amplifier: plate 
volts, 250 (300 max); grid-No.2 supply volts, 
300 max; grid-No.2 volts, 100; grid No.3 con- 


nected to cathode at socket; grid-No.1 volts, -3; plate resistance (approx.), 0.8 megohm; transconduc- 
tance, 1600 umhos; plate ma., 8.2; grid-No.2 ma., 2; plate dissipation, 2.25 max watts; grid-No.2 input 
0.25 max watt. This is a DISCONTINUED type listed for reference only. 
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MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature types used as combined 
oscillator and mixer tubes in television 
receivers utilizing an intermediate fre- 
quency in the order of 40 megacycles 
per second. Type 6U8-A has a con- 


6U8 
6U8A 


Related types: 
5U8, 9U8A 


trolled heater warm-up time for use in television receivers employing series-con- 
nected heater strings. Outline 8B, OUTLINES SECTION. Tubes require minia- 
ture nine-contact socket and may be mounted in any position. Type 6U8 is a DIS- 


CONTINUED type listed for reference only. 


HIRATER VOLTAGENCAC/DO).. 0. csc me ce eee tte ew eee nee senaiens 6.3 volts 
“ESR EP ne, | US ele ie ane oon arn oF Rronorainmas O°) ria erence orion 0.45 ampere 
HEATER WARM-UP TIME (Average) for 6U8-A.........--- seer eee eee 11 seconds 
Without With 
DIRECT INTERELECTRODE CAPACITANCES: External External 
Triode Unit: Shield Shield* 
Grid tOpPiatewe ns sae dew 6 reves cles veeiee re sees 1.8 1.8 pf 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid 
No.3, and Internal Shield........-...-----+s-+++e+> 2.8 2.8 pf 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid 
No.3, and Internal Shield... ......:..2-+ seen eeseees Ved 2 pf 
Pentode Unit: 
RariduNiGstiGonelates sieesrn es © cleldebats flores = (ee cnpoateleie aus eles faye 0.010 max 0.006 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Marternall Shiela enriete cee ree aeetels, our shel'el te «funenetn aia svat 21 5.0 5.0 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and In- 
COTINAL SPCl Ao orn seecdeneieis oasis henel sadinus oso © Sysks yo = sbeleyer eleva, aie 2.6 3.56 
Triode Cathode to Heater. ...........-. see eee ee rnc ee ences 3 3e pf 
Pentode Cathode, Pentode Grid No.8, and Internal Shield to 
TERN Oe uty oe cuthg Oy Meee EE POL Cao Oe acne kien cenony cree Gia 3 3e pf 
Pentode Grid No.1 to Triode Plate ................-eee-es 0.2 max 0.2 max pf 
Pentode Plate to Triode Plate. ........5..-2 sees eeeeneees 0.1 max 0.02 max pf 
4 With external shield connected to pin 4 except as noted. 
@ With external shield connected to pin 6. 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): Triode Unit Pentode Unit 
PUFA THIN CONTA GR rete crak) 3 hci eig Momma) slo sus helorel-s) a anieie setiet etches. 330 max 330 max volts 
GRID-N0o.2 (SCREEN-GRID) SUPPLY VOLTAGE..........+...--- - 330 max volts 
COR TD= NOS LV IOL RAGE gine, nis crsis nS ieccyele 2 oreo e a) sie) sla sacebe (nlstzal We (sunseks ot = See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
IPEATES DISSIPATION cia oie ois olas sea siete ers erstiolane lake) aie ce eiebe's cheliatisiiare, 2.5 max 3 max watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 165 volts................. - 0.55 max watt 
For grid-No.2 voltages between 165 and 380 volts....... = See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200®max 200"max volts 
Characteristics: Triode Unit Pentode Unit 
PIAEEIVIQIEA SS mei eo ruicere = ons aera eee etetal ote Net: Sistejimiedeleies tes 125 125 volts 
Corie NOLO RV OLEAL Eat creie cc ces) seman Phoned one = fatieleiia isvotfolielsenGchns(aifeie) «l= stale = 110 volts 
Grids Now Malta gente miei crisps aobler sine) statseateiciie ~uolsh te howe si 0 oho -1 -l volt 
Amplification Factor.......... 50 ecc cece cess nett cence eres 40 - 
Plate Resistance! (A Pprox.) occas «sls selele a etal ose sie oi eee - 0.2 megohm 
TR ransCONnGUCta nee crits antares ste Mbowevakcia eolstcl ie Taep» GisickeNeilegelerlae)<taes 7500 5000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... -9 -8 volts 
SSAA Gea ae oo Rao CNIS OND GG OO OS Oita o om agi sacks 13.5 9.5 ma 
GrideNoe Currentacia, vee + aso eis vefeke eee iste eject ear te - 3.5 ma 


® The de component must not exceed 100 volts. 


RCA Receiving Tube Manual 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used as a damper 

6V3 A tube in horizontal deflection circuits 

of television receivers. Outline 9B, 

OUTLINES SECTION, except verti- 

cal dimensions are 7/32 inch shorter 

than shown. Tube requires miniature nine-contact socket and may be mounted in 

any position. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. Heater volts (ac/dc), 6.3; amperes, 1.75. 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


PEAK INVERSE PLATE VOLTAGE# (Absolute Maximum)............eeeees 6000tmax volts 
PEAK PLATE CURRENT sc on ee ons 5 eee siete t oe eee ae TE AO et ee 800 maz ma 
DG: PLATE CURRENT wxajes siehatcte ci oaicrehie Sloe hineiele aes oie ite ele conion oe 135 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode# (Absolute Maximum)........ 6750temax volts 
Heater positive with respect to cathode... ......... ccc cece cece ceeeee 300° max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

t Under no circumstances should this absolute value be exceeded. 

= The dc component must not exceed 750 volts. 

° The de component must not exceed 100 volts. 


6V6 BEAM POWER TUBE 
6V6GT Metal type 6V6 and glass octal 
6V 6 GT A types 6V6-GT and 6V6-GTA are used 
as output amplifiers in automobile, 
Related types: battery-operated, and other receivers 


cd A EAL in which reduced plate-current drain 
is desirable. Outlines 5, 14C, and 14C, respectively, OUTLINES SECTION. Type 
6V6-GT may be supplied with pin No.1 omitted. Tubes require octal socket and 
may be mounted in any position. These tubes are equivalent in performance to 
type 6AQ5-A. Refer to type 6AQ5-A for average plate characteristic curves. Type 
6V6-GT is a DISCONTINUED type listed for reference only. 


HEATER VOLTAGE) (AC/DC) race miete cio rete eine ae tain terete ointiee raieie oe 6.3 volts 
HEATER CURRENT), .ccsac susccoete seine dns ST eee Ie ee eee ee 0.45 ampere 
HEATER WARM-UP TIME (Average) 6V6-GTA...............c0cceceeceae 11 seconds 
6V6-GT 
Direct INTERELECTRODE CAPACITANCES (Approx.):  - 6V6° 6V6-GTA 
Grid. No.1. to) Plate &- ou. epseemrone ean cone Ge eee 0.3 Ox, pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3... 10 9.0 pf 
Plate to Cathode, Heater, Grid Nc.2, and Grid No.3...... 11 7.5 pf 


° With shell connected to cathode. 
CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE VOLTAGE $053 0:523..8.9 tule ooo Ree Oe oe Ree Stee oe Soaks Be oe ee ee 350 max volts 
GRID-NO.2:"(SCREEN=GRID)HVIOLTAGH Sans eeiceeinicie.ae cee nec cetera eee 315 maz volts 
PLATE: DISSIPATION wctrarmeie tia oe aa eee Dae Sere aksun ee Oke 14 max watts 
GRID-N 0:2 INPUT fio. ccs seteaetegeun oso cele echt ee ee ee ee 2.2 max watts 
PSAK HBATER-CATHODE) VOLTAGE. «ce sche en oe teen Sen 6V6-GT 

Heater negative with respect to cathode................ cee ee ee eceee 200 max volts 

Heater positive with respect to cathode. .............0.000scecereecs 200®maz volts 
Typical Operation: 
Plate Voltage 52208... maemccken a eects 180 250 315 volts 
Grid-No.2: Voltage deo. cesceeeme cee ee 180 250 225 volts 
Grid-No.1 (Control-Grid) Voltage............. . -8.5 -12.5 -13 volts 
Peak AF Grid-Nosl Voltagen.c© -asecce colleen 8.5 12.5 13 volts 
Zero-Signal Plate Current..,.5 eee eee eee 29 45 34 ma 
Maximum-Signal Plate Current................ 30 47 35 ma 
Zero-Signal Grid-No.2 Current................. 3 4.5 2.2 ma 
Maximum-Signal Grid-No.2 Current............ 4 7 6 ma 
Plate Resistance (A pprox.)l=...4. acho sae te ee 50000 50000 80000 ohms 
ransconductancaqocewe ee itioe.. cae Aare 3700 4100 3750 umhos 
oad, Resistancenk Sccrrsmicaatca te aes ce foment 5500 5000 8500 ohms 
otal Harmonic Distortions sen 2... ae eee 8 12 per cent 
Maximum-Signal Power Output................ 2 4.5 6.5 watts 
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Characteristics (Triode Connection) :* 


Tehi.caloDd ata —[—_—_—== 


ALC RV OLEAL EC ete yatseVeccsstlots 2 cscs creiaile suena say aS ieaile lea yee EURO ws Somsid Bsc s nie oles 250 volts 
Guad- Now (Control-Grid)! Voltage....ccdo came tenet va vee eee uiee -12.5 volts 
PIMP LIfICA LION IE A CCOL cme: ocieereitievs seiccs 5-6 ora eis lore GALES Mire Go Wielelaia scares siceres 9.8 
Plate mvesisbancesCA PPLOX<))2c krccie ene: sng FRiOle etets Abo ue ee dieses ea eels cate 1960 ohms 
Pir NBCON GUCCANCE oe erste teReees nie es oeea ata) oie She S OE Fie ae Mb: Sunietereier ace, ahatere: Oat eel aiere 5000 umhos 
Plate Current awa intro cidicrels Sehtdess bee am Ri ee eae Ses teres oe 49.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 ma.............-.-- -36 volts 
4 Grid No.2 connected to plate. 
PUSH-PULL CLASS A, AMPLIFIER 
Maximum Ratings: (Same as for class A; amplifier) 
Typical Operation (Values are for two tubes): 
ALOU Ol Gare este te elareie iso cele) susl'c (ot alee’ 6) a/lels\aleie/e sie, s10)cteusio's sisieis 250 285 volts 
rid NO. 2EVOltawenatetisitystalsionsictels «osie)aieletelm ac = els) efels sie alcrore 250 285 volts 
Grid-No.1 (Control-Grid) Voltage ....... -15 -19 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage a 30 38 volts 
Zero-Signal Plate Current. ........... esses eevee cer eeceeee 70 70 ma 
Maximum-Signal Plate Current. ..........eeeeeceeeiveeeee 19 92 ma 
Zero-Signal Grid-No.2 Current............seesee cece ccees 5 4 ma 
Maximum-Signal Grid-No.2 Current...........-eeeeeeeeee 13 13.5 ma 
Effective Load Resistance (Plate-to-Plate)..............+04- 10000 8000 ohms 
Total Harmonic Distortion .............ccecccsecseerecce 5 3.5 per cent 
Maximum Signal Power Output. .........- sees eeeeeee cece 10 14 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation. ........ cece cece eect cette teen tens eeree 0.1 max megohm 
For cathode-bias operation. ........0- cece cece cece eer e terete rerere 0.5 max megohm 
VERTICAL DEFLECTION AMPLIFIER (Triode Connection)* 
For operation in a 525-line, $0-frame system 

Maximum Ratings, (Design-Maximum Values): 
WY CUPICA TH VOLTAGE F riehe ces in slate ie isole ec eledotoveta cle ote olaveleole, sie elels ale leinie aie 1e 350 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# ... 1... e eee cee eee eens 1200 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. 275 max volts 
PAK CATHODE OURRENT o aise eis oie sisiccs scl le a sysisiele © Cheistelels clehvislelelsls\isiieyouelete 115 maz ma 
IAVERAGE CATHODE CURRENT) 2.20.0 cc ecco 5 ccc ee eee tse oss css sieisise 40 max ma 
POTATO ISSIPA TION fo ce cre tairiniese ola ere au siexs (olojsuciohe. c\spsiegaelleke sonst el ehet eet olel Sledeta/ overs 10 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............--+. eevee eeeeeee 200 max volts 

Heater positive with respect to cathode. ............ 5+ esse e eee eeees 200®max volts 
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 

For cathode-bias operation... 0.0.0... cece sete s ences esse sensececene 2.2 max megohms 


4 Grid No.2 connected to plate. 


# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 525- 


line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
® The dc component must not exceed 100 volts. 


TWIN DIODE—LOW-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube. Outline 23, OUT- 


capacitances, this type is identical electrically 
with type 85. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For diode operation curves, refer to 
type 6AV6. Type 6V7-G isa DISCONTINUED 
type listed for reference only. 


LINES SECTION. Except for interelectrode 6V7G 


Pp 
A ) HALF-WAVE VACUUM RECTIFIER 
S) Glass octal type used as damper 
tube in television receivers. Outline 
LAXALT, 14C,OUTLINESSECTION. Thistype 6W4GT 
Ay (8) may be supplied with pin No.1 omitted. 
Ic 4 Tube requires octal socket and may 


be mounted in any position. Socket terminals 1, 2, 4, and 6 should not be used as 
tie points. It is especially important that this tube, likeother power-handling tubes, 
be adequately ventilated. Power-rectifier operation of this type is not recommended. 
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HEATER. VOLTAGE (AC): sie ts ernie es ae ee eee 6.3 volts 
HEATER CURRENTS « 0.05.05 Soke ee ee eee ee ee 1.2 amperes 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Plate to Cathode and*Heaters) 9) fay ee eee 6 pf 
Cathode'to:Plate and Heater. 5 voc srs ee eet en ak eine eee 13 pf 
Heater ito Gathode.< . SS 3.o Sete ee ee eee ee Le eee 7 pf 
DAMPER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 
PEAK INVERSE PLATE VOLTAGE (Absolute Maximum)* ..............20+-- 3850 max volts 
PeAK PLATH CURRENT...) a60o se os Soe eee eee 750 max ma 
DG PLATE CURRENT Ow. heres bbe tee ar es Oe ean ree 125 max ma 
PLATE DISSIPATION 52.5%) hat sts i ne eae Eee eee eee 3.5 max watts 
PEAK HBATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode (Absolute Maximum)* ....... 2300®max volts 
Heater positive with respect to-cathode. 2] -).. 5.4.02 aeusec cei 3004 max volts 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for plate current of 250 ma...................20005- 21 volts 


* The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


= The de component must not exceed 500 volts. 
“ The de component must not exceed 100 volts. 


BEAM POWER TUBE 


6W 6 GT Glass octal type used in the audio 

output stage of radio and television 

Related type: receivers. Triode-connected, it is used 

hea as a vertical deflection amplifier in tele- 

vision receivers. Outline 14C, OUT- 

LINES SECTION. This type may be supplied with pin No.1 omitted. Tube 
requires octal socket and may be mounted in any position. 


HEATER VOLTAGE! (AC/DC) cy.tovaiersre eters rerepiersierole toe eres CRIMI Oar ee 6.3 volts 
HEATER ‘CORRENT («6 sin. wonteieaie- acne tes aeeetoem cde Pn eee 1.2 amperes 
DIREcT INTERELECTRODE CAPACITANCES: (Approx.): 
Grid No.1 fo Plates. 5 es Sawcncetar sae nie ae ee ie ee ete 0.8 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 15 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................-. 9 pf 
CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PLATS VOETAGE 22) 25, cfepete che nt ote atelare a atiare ani tenets Soderotelt Paks Savane as terior sles fate aS 330 max volts 
GRID-NO:2: (SCREEN-GRID)) VOLTAGE ie cca cinenate ere onesie ono eee 165 max volts 
PLATE: DiISsiPATIONG aA nie achs.csicteidiee is ol aeteuciaes OE on ete ee 12 max watts 
GRID-No.2 INPUT...... nha alt BUG ap Sade (crane ishensbou ere lens Peitesucian den cece eeeteretcmmare 1.35 max watts 
P&AK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... ccc cucceevees 200 max volts 
Heater positive with respect to cathode. ............0%.-sscesccnwcce 200amax volts 


= The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
250 PENTODE CONNECTION 


° 


TYPE 6W6-GT 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=i25 


+ 
N 
w 


PLATE (Ip) OR GRID-Nf2 (Icp) MILLIAMPERES 


300 350 400 
PLATE VOLTS 92CM-7942T 


Technical Data 


Typical Operation: 


late SUpD! Va ViOLtALE eee cae crs evetevelal=: Siealatela'e (eft lole lst's/> elenolels/sh6 0 110 200 volts 
GrId=NOle SUPDIYA VOlUAPE!s . @ fete cic ielers 1010 el ap 0'e oie wise 0101s elelec sets 110 125 volts 
Grid-No.1 (Control-Grid) Voltage -7.5 _— volts 
KOnthOde-EiASEESIStOP MOT etn tele cielo iieioistelae «es 2 esievs —_ 180 ohms 
PeakvAb Grid-NOakl Voltages. assis cies 6 Selse cies ciel s os 7.5 8.5 volts 
Lero-Signal), Plate! Current > .iccc oativie% ale cles <foalettelindotvieie lors +e 49 46 ma 
Maximum-Signal Plate Current... .......-.0ccsceecceseres 50 47 ma 
Zero-Signal Grid-No.2 Current. .........-200sesscersescnne 4 2.2 ma 
Maximum-Signal Grid-No.2 Current. ...........+.eseee-e-- 10 8.5 ma 
platectesistance CADPFOX:) a. <<\0ieein2 se © © see elsieise es clots ais ole 13000 28000 ohms 
ranseCOnGuctanCenee soci soit cts te se cst elec iste sore scree aye 8000 8000 umhos 
ROA PILOSISCANCOM Sto a cle nie ote asics arelinlhe cc crorenel cuales alallel/eyerelehels 2000 4000 ohms 
Total Harmonic Distortion (Approx.).......--.++eee eee eeee 10 10 per cent 
Maximum-Signal Power Output. ..........2.-ee eee eeeceees aa: 3.8 watts 
Characteristics (Triode Connection)*: 
inva WiSinOn. - 6 d6Gu ob eobeno ced coGod 0 bUr DOnsbGr TaD EO C.onig oe GOO o anor 225 volts 
aTAG SIN OF Lap OLCADO he clel oso crcle tes aie usiens Wuvtuay ei ov oyeF asay opors) aleistnisVeronovrents: ovsiisistel(e fe: nlenede ree —30 volts 
Amplification NACtOr. 2502... 5c co cists eo vce or visits oc epics oenisisavisincs 6.2 
Plate Resistance (Approx.) ........ cc secesescccecncccccarenreesenrees 1600 ohms 
PR rannCONGUCERNCE air. ic c)rn cameiaiets bse e clalsucle eisdove telelakore elevied susin cel sols .ssele\ieretel y.eca%e 3800 umhos 
PIR CeLCUrrentremmitertminisiacs ole crete si ocecs ehersail Bisfin roils te¥e sue veh eie) eice- wile lsialwsis) ele leLoiisiate 9 22 ma 
Grid No.1 Voltage (Approx.) for plate current of 0.5 ma............+++++: —42 volts 
*Grid No. 2 connected to plate. 
Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 
For fixed-bias operation. .........++++-54- SSCS RCL OEICETER ORF ROHN take 0.1 max megohm 
Boricathode-bias OperatiOM: 26 aia .c siscls+cc)s eve tguele ele 6)ole ereieinle s.eie'e/ aie ales ete 0.5 max megohm 


VERTICAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


* 7 , Triode Pentode 
Maximum Ratings, (Design-Maximum Values): Connection* Connection 
TDXCN Bi) “WOW ETO Jinn nea aocobidiolan olcto.on bin ot 0 Coin polo 330 max 330 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGET..........---+-+---- 1200 max 1500 max volts 
DC Grip No.2 (SCREEN-GRID) VOLTAGE.........----+-+0005 = 165 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE............-+.-- —275 max 275 max volts 
PAI OATHODE OO URRENT < sie cleieslelavehonela aiseeiececelale s) wxelehol ore)» cals 195 max 195 maz ma 
AVERAGE CATHODE CURRENT. ...- 0.002 c5cscsccrsvesrcence 65 max 65 max ma 
PEATE A DISSIPA LEON: < ciaie oti cols cin efoto eal e tie! eet elelave (ela alallel i's) oa) 8.5 max 8 max watts 
(PITMAN OPA IT 8 Ss 5G peters Go Glas OD ODD ODN om. Coo Bo moKroD - 1.2 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode..............-- 2008%max 200®max volts 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 
For cathode-bias operation. .......--. esses eee eee eee 2.2 max 2.2 max megohms 
* Grid No.2 connected to plate. 
+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
sThe dc component must not exceed 100 volts. 
AVERAGE PLATE CHARACTERISTICS 

TRIODE CONNECTION 

TYPE 6W6-GT 

E,¢=6.3 VOLTS 

GRID-N&2 CONNECTED TO PLATE 


250 


PLATE MILLIAMPERES 


400 
PLATE VOLTS 92CM-7943T 
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SHARP-CUTOFF PENTODE 


Glass octal type used as biased detector 

or high-gain amplifier in radio receivers. Out- 

6W7G line 23, OUTLINES SECTION. Tube requires 

octal socket. Heater volts (ac/dc), 6.3; am- 

peres, 0.15. Maximum ratings: plate volts, 300 

maz; grid-N 0.2 (screen-zrid) volts, 100 maz; grid- 

No.2 supply volts, 300 maz; gcid-No.1 (control- 

grid) volts, 0 maz; plate dissipation, 0.5 max 

watt; grid-No.2 input, 0.1 max watt. Within its maximum ratings, tuis type is identical electrically 
witn type 6J7. Type 6W7-G is a DISCONTINUED type listed for reference only. 


H NC 
FULL-WAVE VACUUM RECTIFIER (4)_ (5) 
H P 
Miniature type used in power sup- (3) (6) °! 
6X 4 ply of automobileand ac-operated radio R 
pies receivers. Equivalent in performance y-@ OF 
eine Ps a to larger types 6X5 and 6X5-GT. Type Or 
6X4 requires miniature seven-contact PD2 


socket and may be mounted in any position. Outline 7C, OUTLINES SECTION. 
It is especially important that this tube, like other power-handling tubes, be ade- 
quately ventilated. For discussion of Rating Chart and Operation Characteristics, 
refer to INTERPRETATION OF TUBE DATA. Heater volts (ae/de), 6.84; am- 


peres, 0.6. 
FULL-WAVE RECTIFIER 


Maximum Ratings, (Design-Maximum Values): 


PEAK INVRESE PLATE VOLTAGE sts ee een ae Le eee 1250 maz volts 
STEADY-STATE PEAK PLATE CURRENT (Per Pilate’. 5 mie cca ton eee 245 maz ma 
AC PLaTE SuPPLY VOLTAGE (Per Plate, rms).........-.--....-...... 2... See Rating Chart 
DG Oureur VOLTAGE (At filterinput)f. ee eee eo ee ee 350 max volts 
DC OUTPUT CURRENT (Bach plate) tia. sd een ae ee eee ee 45 max ma 
Hot-SWITCHING TRANSIENT PLATE CURRENT.............-.0. ccc cece cu eccee # 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ...... 000. e cc eee ccecccccuccce 450 max volts 
Heater positive with respect to cathode... 00... cece cece cece ccc ccccccee 200®mazr volts 
OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


TYPE 6X4 
Wa eae re E ¢=6.3 VOLTS 
EFF OS VOLTS SUPPLY FREQUENCY=60CPS FILTER-INPUT CAPACITOR = iOuf 
Se hee ee ee Le SNOUCTAREE TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE 
— BOUNDARY. LINE FOR CHOKE VALUES (aap OHMS FOR CURVES I-5 
SHOWN PER PLATE 1400 OHMS FOR CURVES 6-8 
7ook CBA=SEE RATING CHART 700} DEA = SEE RATING CHART 


DC OUTPUT VOLTS AT INPUT TO FILTER 


° 20 40 60 80 ° 20 40 60 80 
DC LOAD MILLIAMPERES se DC LOAD MILLIAMPERES 


92CM~-S8030Ti 92CM-803!TI 


Technical Data 


Typical Operation: Sine-Wave Operation Vibrator Operation 
Filter Input Capacitor Choke Capacitor 

AC Plate Supply Voltage (Each plate, rms)®......... 325 400 - volts 
Milter Input Capacitors 16 cic ilaiieleeleeeielereieus ansuere) ons 10 = 10 pl 
Effective Plate Supply Impedance (Each plate)...... 525 - - ohms 
milter, Input Chokes «<6 <1. 2 ceienteiole abel bels eerie, Was 3 <e - 10 - henries 
DC OutpuciWarrenbewe tet cee ee ns ee ee ye nue eens ale 70 70 70 ma 
DC Output Voltage at Input to Filter (Approx.)..... 310 340 240 volts 


4 When the heater is operated from a 3-cell (nominal-6-volt) storage-battery source, the permissible 
heater-voltage range is from 5 to 8 volts. 


+ This rating applies when the 6X4 is used in vibrator operation with a minimum duty cycle of 75 
per cent. 


# If hot-switching is regularly required in operation, the use of choke-input circuits is recommended. 
Such circuits limit the hot-switching current to a value no higher than that of the peak plate current. 
When capacitor-input circuits are used, a maximum peak current value per plate of 1.1 amperes during 
the initial cycles of the hot-switching transient should not be exceeded. 


= The de component must not exceed 100 volts. 
® AC plate supply voltage is measured without load. 


RATING CHART 


TYPE 6X4 
E,*6.3 VOLTS 
MAXIMUM OPERATING VALUES WITH: 
CHOKE —INPUT FILTER 
CAPACITOR—INPUT FILTER 


OC OUTPUT MILLIAMPERES PER PLATE 


° 100 200 300 400 $00 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
PD) 92cS-8025T2 


FULL-WAVE VACUUM RECTIFIER 


Pode 
C) Metal type 6X5 and glass octal 6X5 
type 6X5-GT are used in power sup- 
HENS or ply of automobile and ac-operated re- 6X5 GT 
ase Oo: ceivers. Outlines 5 and 14C, respec- 
NC: 6X5-GT tively, OUTLINES SECTION. Type 
6X5-GT may be supplied with pin No.1 omitted. Both types require octal socket. 
Type 6X5 should be mounted in vertical position, but horizontal operation is per- 
missible if pins 3 and 5 are in horizontal plane. Type 6X5-GT may be operated in 
any position. For maximum ratings, and typical operation, refer to type 6X4. 
Type 6X5 is a DISCONTINUED type listed for reference only. 


MEDIUM-MU TRIODE— 
, SHARP-CUTOFF PENTODE 
P3(3) r Miniature type used as combined 6X8 
Gt 62, oscillator and mixer tube in television 
receivers utilizing an intermediate fre- Related types: 
quency in the order of 40 megacycles 5X8, 19X8 


Gap Pps 


per second. In such service, the 6X8 

gives performance comparable to that obtainable with a 6AG5 mixer and an 
oscillator consisting of one unit of a type 6J6. When used in an AM/FM receiver, 
the triode unit is used as an oscillator for both sections. In the AM section, the 
pentode unit is used as a high-gain pentode mixer; in the FM section, the pentode 
unit is used either as a pentode mixer or as a triode-connected mixer depending on 
signal-to-noise considerations. Outline 8B, OUTLINES SECTION. Tube requires 
miniature nine-contact socket and may be mounted in any position. 
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HEATER VOLTAGE...... : eee Meal oc aceon are 6.3 volts 
HEATER CURRENT 20536-4.4 soho Ee ee 0.45 ampere 
Without With 
DIRECT INTERELECTRODE CAPACITANCES: External External 
TRIODE UNIT: Shield Shield* 
Grid ‘to: Plates soe eae ee REE: Ree ee ere 1.5 1.5 pf 
Grid\to ‘Cathode and Heateras= 2. Aaeo ene 2 2.4 pf 
Plate.to| Cathode and Heaterata eee pene ee 0.5 1 pf 
PENTODE UNIT: 
Grid No-1 to yPlate ier 8 ee ee tee ieee 0.09 max 0.06 maz pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3. . 4.6 4.8 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.... 0.9 1G: pf 
Pentode Grid. No.1 to \Triode Plates... .ce ck eo oon once 0.05 max 0.04 max pf 
Bentode.Plate;to}Triode: Plateqasjte eee. eee 0.05 max 0.008 maz pf 
Heater'to Cathodes t0.. 2... ee ee ee ee 6.5 6,52 pf 
“ With external shield connected to cathode except as noted. 
® With external shield connected to pentode plate. 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): Triode Unit Pentode Unit 
PLATE VOLTAGE tetooscarn serene ee atts to a ee 275 max 275 max volts 
GRID No.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 275 max volts 
GRID-NO.2 VOLTAGES... Meas 5a es Ga eee eee = See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 maz volts 
PLATE DISSIPATION. 1. ano eenetade rece coeeine eee eee 1.7 max 2.3 maz watts 
GRID-No.2 INPUT: 
For grid-No.2 voltages up to 137.5 volts .............. - 0.45 maz watt 
For grid-No.2 voltages between 137.5 and 275 volts...... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 200 max 200 maz volts 
Heater positive with respect to cathode ............... 200"®max 200®mazx volts 
Characteristics: Triode Unit Pentode Unit 
Plate: Voltages czas. Sorat tt cree ete. eae ate en 125 125 volts 
Grid N63 ARE a se VR ee Eo — Connected to cathode at socket 
Grid-NoiZ-Voltage: 3225 Aste ee eke ee - 125 volt 
Grid-=No:], Voltage sian 4 Sek eee ee eas ee ieee -1 =] volt 
Amplification Factor 2.7,.2. 0 ek. oe eee ee tS ree ee 40 = 
PlatesResistance (A pprox.)\ rac ee ee ee 6000 300000 ohms 
Transconductances-c. nee cc ee 6500 5500 umhos 
Plate: Current Jin cctycgers cise Meee. oe ee ee 12 9 ma 
Grid-No:2: Gurrentet... Sasa: Ce ee a ae Sa - 2.2 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa....... —7 -6.5 volts 


" The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


Z| 
raz am 
ely 
aca 


PLATE (Ip) OR GRID (Ic) MILLIAMPERES 


200 
PLATE VOLTS 


354 


92CM-7531T 


Technical Data 


AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 


Ef=6.3 VOLTS 
GRID-N® 2 VOLTS =150 
GRIO-N® 3 VOLTS= 0 


pegerre de chel EA 
Fg pa 


ppt Ta 
| | 


PLATE (1,,) OR GRID-N® 2 (IC 2) MILLIAMPERES 


PLATE VOLTS 92CM-7532T 


Peas) a) FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio re- 

\\ ceivers. Maximum dimensions: over-all length, 

(s) 4-3/16 inches; seated height, 3-9/16 inches; di- 
Es Pp, ameter, 1-9/16 inches. Heater volts (ac/dc), 6.3; 6Y5 

TAS amperes, 0.8. The maximum ac plate voltage 

(1) (6) per plate is 350 volts (rms), and the de output 

current is 50 ma. This is a DISCONTINUED 

type listed for reference only. 


BEAM POWER TUBE 


Glass octal types used as output 6Y6G 


amplifier in radio receivers. Also used 

in rf-operated, high-voltage power sup- 6Y6G A 
plies in television equipment. Except 

for envelope size and direct interelec- 

trode capacitances, type 6Y6-G and type 6Y6-GA are identical. Outlines 26 and 
19B, respectively, OUTLINES SECTION. Tubes require octal socket and may be 
mounted in any position. 


FIMATER MOE TAGE CAC (DE)! stcs Mens eieyi- Ss <itocy tea Ast ouardl casks CMa RE ons ame aiai ele neha ve 6.3 volts 
PIMA TOR CURRENT «soe ca-cls ic cco ineree homie erche eat cate dar ie ate MeV oe ois <2 1.25 amperes 
DIREcT INTERELECTRODE CAPACITANCES (Approx.): 6Y6-G 6Y6-GA 
KG TIGUN OAR COVE LA LG tte! 3 So gs Guth Oi eee ihe 2 0.7 0.7 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 15 12 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3..... 11 7.5 pf 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLA THOU AGE Sora ohe cosns sR REN a Ree ee Tee ee ET ee wha ete as 200 max volts 
GRID-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE..........---.0-ce cece ceeees 200 maz volts 
(GRID-N OS2EVOUTAGUS Ai, Sure, Ae Siete Ai 0) SARA ay ay A do aera s&s See curve page 70 
GRiD-No.2 INPUT: 

Forgrid-No:2 voltagessup to LOO volts mec fi. oecateretne ee dere suctntevallsrsis. «© 1.75 max watts 

For grid-No.2 voltages between 100 and 200 volts................... See curve page 70 
EA TERLISSLBA TION aie 0: rayciacy tea cecies cont nestpae ries coco cavus Sea Sateen can eeiekate ve incase iene 12.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heatermegative with respect to cathodé!s..e- ees ot eee ese ene 180 max volts 

Heater positive with respect to cathode. ......-........2-000 eee eens 180 max volts 
Typical Operation: 
Plate Volta 209A orc ctie cote cacgens oS Guano a sye,leresicagy Siro Roswtsone 135 200 volts 
AGT NO; SRVORE ED Or cco 9oigo haroviors ins.o0fs cis cates Roh Sek tebe ns ceo tony ereue niet 135 135 volts 
Grid-Noasucontrol-Grid) Voltages. o1. 5. sec sete os -13.5 -14 volts 
Peak AMIGTION Only VOltAgE tlteaeta tae re aie see) eres 13.5 14 volts 
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Zero-Signal Plate: Current. 3... ace eto een rato eo beletet ste atee aietions 58 61 ma 
Maximum-Signal Plate/Current. 920-4 ssct oie eens 60 66 ma 
Zero-Signal Grid=No.2; Current per 2 etter eters eet eee 3.5 2.2 ma 
Maximum-Signal Grid-No.2 Current...................+02. 11.5 9 ma 
Plate Resistance (Approx:) 5. 12 «cle ses ets rs ee oes » 9300 18300 ohms 
Transconductance .iisie . wider. crits sano iile cites ont mate nae eae 7000 7100 umhos 
Load Resistance seiia tae ore iene Se ace eect ate eee ae 2000 2600 ohms 
Total Harmonic. Distortion jaiyacias cis ee oie ens ee eee eine 10 10 per cent 
Maximum-signal Power OUtpuUt. cw. eee tee eae erate 3.6 6 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operationitercice ase cic pele aise eet nar nner 0.1 max megohm 
For cathode-bias operation................ Bdov'eveuie) tase ovNomeen cee teeheet cies 0.5 max megohm 


HIGH-MU TWIN POWER TRIODE 


Glass octal type used as class B amplifier 
6Y7G in output stage of radio receivers. Outline 22, 
OUTLINES SECTION. For electrical charac- 
teristics, refer to type 79. Heater volts (ac/dc), 
6.3; amperes, 0.6. This is a DISCONTINUED 
type listed for reference only. 


6Z4 Refer to type 84/6Z4 


FULL-WAVE VACUUM RECTIFIER Po2 K 


Glass type used in power supply of radio 


receivers. Maximum dimensions: over-all length, 
4-3/16 inches; seated height, 3-9/16 inches; di- 
6Z5 ameter, 1-9/16 inches. Heater volts (ac/dc), 12.6 H (2) (5)PD1 


(series), 6.3 (parallel); amperes, 0.4 (series), 0.8 WY 
parallel). Maximum ac plate volts (per plate), 

230; maximum de output ma., 60. This is a (1) (6) 
DISCONTINUED typelisted forreferenceonly. HM H 


HIGH-MU TWIN POWER TRIODE 


Glass octal type used as class B amplifier 

in output stage of radio receivers. Outline 22, 

6Z7G OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes 0.3. 

Typical operation and maximum ratings as 

.class B power amplifier: plate volts, 180 maz; 

grid volts, 0; peak plate ma. per plate, 60 maz; 

average plate dissipation, 8 max watts; zero- 

signal plate ma. per plate, 4.2; plate-to-plate load resistance, 12000 ohms; output watts, 4.2 with average 
input of 320 milliwatts applied between grids. This isa DISCONTINUED type listed for reference only. 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of Pp, 
radio equipment where economy of power is S 
important. Oufline 22, OUTLINES SECTION. Fo23) 
Tube requires octal socket and may be mounted 
6ZY5G in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, Nae 
K 


120; de output ma., 40; peak heater-cathode 
volts, 450. This is a DISCONTINUED type NC 
listed for reference only. 


MEDIUM-MU TRIODE 


Glass lock-in type used as detector, ampli- 
fier, oroscillatorin radio equipment. Outline13A, 
7A4 OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Maximum ratings, typical operating conditions, 
and curves for type 7A4 are the same as for 
. metal type 6J5. Type 7A4 is used principally 
for renewal purposes. 
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BEAM POWER TUBE 


Glass lock-in type used as output amplifier 
in radio receivers in which the plate voltage 
available for the output stage is relatively low. 7A5 
Outline 13B, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.75. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 110 
(125 maz); grid-No.2 volts, 110 (125 maz); 
grid-No.1 volts, -7.5; peak af grid-No.1 volts, 7.5; plate resistance (approx.), 16,000 ohms; transcon- 
ductance 5800 nzmhos; plate ma., zero-signal, 40 (maximum-signal, 41); grid-No.2 ma., zero-signal, 3 
(maximum-signal, 7); load resistance, 2500 ohms; total harmonic distortion, 10 per cent; maximum- 
signal power output, 1.5 watts; peak heater-cathode volts, 90 max. This type is used principally for 
Tenewal purposes. 


TWIN DIODE 


Glass lock-in type used as detector, low- 
voltage rectifier, orave tube. Outline 13A,OUT- 
LINES SECTION. Tube requires lock-in sock- 7A6 
et. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Maximum ratings as rectifier: ac plate volts 
per plate (rms), 150; de output ma. per plate, 
8; peak ma. per plate, 45; peak heater-cathode 
volts, 330. The application of this type is similar 
to that of metal type 6H6. Type 7A6 is used 
principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 183A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For maximum 7 AZ 
ratings, typical operation, and curves, refer to 
metal type 6SK7. Type 7A7 is used principally 
for renewal purposes. 


OCTODE CONVERTER 


Glass lock-in type used as converter in 
superheterodyne circuits. Outline 13A, OUT- 
LINES SECTION. Tube requires lock-in sock- 7A8 
et. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Typical operation and maximum ratings as fre- 
quency converter: plate volts, 250 (300 maz); 
grids-No.3-and-No.5 volts, 100 maz; grid-No.2 
supply volts, 250 applied through a 20000-ohm 
dropping resistor (300 maz) ; grid-No.2 volts, 200 maz; plate dissipation, 1 max watt; grids-No.3-and- 
No.5input, 0.3 maz watt; grid-No.2 input, 0.75 max watt; grid-No.4 volts, -3 (0 max) ; grid-No.1 resistor, 
50000 ohms; plate ma., 3; grids-No.3-and-No.5 ma., 3.2; grid-No.2 ma., 4.2; grid-No.1 ma., 0.4; plate 
resistance (approx.), 0.7 megohm; conversion transconductance, 550 wzmhos ;peak heater-cathode volts, 
90 max. This type is used principally for renewal purposes. 


POWER PENTODE 


Lock-in type used in output stage of video 
amplifier of television receivers. Outline 13B, 
OUTLINES SECTION. Tube requires lock-in 7AD7 
socket. Heater volts (ac/dc), 6.3; amperes, 0.6. 
Characteristics and maximum ratings as Class 
A1 amplifier: plate supply volts, 300 maz; grid- 
No.2 supply volts, 150 (300 maz); grid-No.2 
volts, see curve page 70; grid-No.1 volts, posi- 
tive-bias value, 0 max; grid-No.2 input, for grid-No.2 voltages up to 150 volts, 1.2 maz watts (for grid 
No.2 voltages between 150 and 300 volts, see curve page 70); plate dissipation, 10 max watts; cathode- 
bias resistor, 68 ohms; plate ma., 28; grid-No.2 ma., 7; plate resistance (approx.), 0.38 megohm; trans- 
conductance, 9500 »mhos; peak heater-cathode volts, 90 max. Type 7TAD7 is a DISCONTINUED 
type listed for reference only. 
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MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as voltage amplifier 
or phase inverter in radio equipment. Outline 
13A,OUTLINES SECTION. Tube requires lock- 

7 AF7Z in socket. Heater volts (ac/dc), 6.38; amperes, 

0.3. Characteristics and maximum ratings as 

Class Ai amplifier (each unit): plate supply 

volts, 250 (300 max); grid volts, positive-bias 

value, 0 max; cathode-bias resistor, 1100 ohms; 

plate ma., 9; transconductance, 2100 umhos; 

amplification factor, 16; plate resistance (ap- 

prox.), 7600 ohms, peak heater-cathode volts, 90 max. This type is used principally for renewal 


purposes. 
SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier in 
ac/dc receivers or in mobile equipment where 
low heater current drain is important. Outline 

7AG7 13A, OUTLINES SECTION. Tube requires 

lock-in socket. Heater volts (ac/dc), 6.3; am- 

peres, 0.15. Characteristics and maximum rat- 

ings as class Ai amplifier: plate and grid-No.2 

supply volts, 250 (300 maz); grid-No.1 volts, 

positive-bias value, 0 maz; plate dissipation, 2 

max watts; grid-No.2 input, 0.75 max watt; grid No.3 and internal shield connected to cathode at 

socket; plate resistance (approx.), greater than 1 megohm; transconductance, 4200 »mhos; cathode- 

bias resistor, 250 ohms; plate ma., 6; grid-No.2 ma., 2; peak heater-cathode volts, 90 maz. This type is 
used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier in 
high-frequency and wide-band applications. 
7AH7 Outline 13A, OUTLINES SECTION. Tube re- 


quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Characteristics and maximum 
ratings as class A1 amplifier: plate and grid-No. 
2 supply volts, 250 (300 maz); grid-No.2 volts, 
250 (see curve page 70); grid-No.1 volts, posi- 
tive-bias value, 0 maz; plate dissipation, 2 mar 
watts; grid-No.2 input, for grid-No.2 voltages up to 150 volts, 0.7 maz watt (for grid-No.2 voltages from 
150 to 300 volts, see curve page 70); cathode-bias resistor, 250 ohms; grid No.3 and internal shield con- 
nected to cathode at socket; plate resistance (approx.), 1 megohm; transconductance, 3300 umhos; 
plate ma., 6.8; grid-No.2 ma., 1.9; peak heater-cathode volts, 90 maz. Type 7AH7 is used principally 


for renewal purposes. 
MEDIUM-MU TWIN TRIODE 


Miniature type used as combined 

7 AUZ vertical deflection amplifier and ver- 
tical deflection oscillator in television 

receivers. This type has a controlled 

heater warm-up time for use in re- 

ceivers employing series-connected heater strings. Each unit may also be used as a 
horizontal deflection oscillator, or in audio mixer, phase inverter, multivibrator, 
syne separator and amplifier, and resistance-coupled amplifier circuits in radio 
equipment. Outline 8B, OUTLINES SECTION. Heater volts (ac/dc), 7 in series 
arrangement, 3.5 in parallel arrangement; amperes, 0.3 (series), 0.6 (parallel); 
warm-up time (average) in parallel arrangement, 11 seconds. Except for heater 
ratings, this type is identical with miniature type 12AU7-A. 


HIGH-MU TRIODE 


Glass lock-in type used in resistance- 
7B4 coupled amplifier circuits. Outline 183A, OUT- 
LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this 
type has the same maximum ratings and char- 
acteristics as metal types 6F5 and 6SF5. Type 
7B4 is used principally for renewal purposes. 


NC Nc 
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POWER PENTODE 


Glass lock-in type used in output stage of 
radio receivers. Outline 183B, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater B 
volts (ac/dc), 6.3; amperes, 0.4. Except for 7 5 
interelectrode capacitances, this type is the 
same electrically as glass-octal type 6K6-GT. 
Type 7B5 is used principally for renewal 
purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 7B6 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this 
type is the same electrically as metal type 
6SQ7. Type 7B6 is used principally for renewal 
purposes. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers employing ave. Outline 134A, 
OUTLINES SECTION. Tube requires lock-in 7B7 
socket. Heater volts (ac/dc),6.38; amperes, 0.15. 
Characteristics and maximum ratings as class 
A: amplifier: plate volts, 250 (300 maz); grid- 
No.2 volts, 100 max; grid-No.1 volts, -3 (pos- 
itive-bias value, 0 maz); grid No.3 and internal 
shield connected to cathode at socket; plate ma., 8.5; grid-No.2 ma., 1.7; grid-No.2 input, 0.25 max 
watt; plate dissipation, 2.25 max watts; plate resistance (approx.) 0.75 megohm; transconductance, 
1750 umhos; peak heater-cathode volts, 90 max. Type 7B7 is used principally for renewal purposes. 


BS 


PENTAGRID CONVERTER 


Glass lock-in type used as frequency con- 
verter in superheterodyne circuits. Outline 13A 
OUTLINES SECTION. Tube requires lock-in 7B8 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this type 
is the same electrically as metal type 6A8. Type 
7B8 is used principally for renewal purposes. 


BEAM POWER TUBE 


Glass lock-in type used as output amplifier 
in radio receivers. Outline 183B, OUTLINES 
SECTION. Tube requires lock-in socket. Heat- 7C5 
er volts (ac/dc), 6.3; amperes, 0.45. Refer to 
metal type 6V6 for maximum ratings and typi- 
cal operation as class Ai amplifier and as push- 
pull class Ai amplifier. Type 7C5 is used princi- 
pally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 7C6 
socket. Heater volts (ac/dc), 6.8; amperes, 0.15. 
Characteristics and maximum ratings of triode 
unit as class Ai amplifier: plate volts, 250 (300 
max) ; grid volts, -1 (positive-bias value, 0 maz); 
plate ma., 1.3; amplification factor, 100; plate 
resistance (approx.), 0.1 megohm; transconductance, 1000 umhos; peak heater-cathode volts, 90 max. 
For diode operation curves and triode application, refer to miniature type 6AV6. Type 7C6 is used 
principally for renewal purposes. 
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SHARP-CUTOFF PENTODE 


Glass lock-in type used as biased detector 
orrfamplifier. Outline 183A, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.15. Characteristics 
and maximum ratings as class Ai amplifier: 
plate volts, 250 (300 maz); grid-No.2 supply 
volts, 300 maz; grid-No.2 volts, 100 maz; grid- 
No.1 volts, -3 (positive-bias value, 0 maz); grid 


No.3 and internal shield connected to cathode at socket; grid-No.2 input, 0.1 maz watt; plate dis- 
sipation, 1 max watt; plate resistance (approx.), 2 megohms; plate ma., 2; grid-No.2 ma., 0.5; trans- 
conductance, 1300 umhos; peak heater-cathode volts, 90 maz. This type is used principally for re- 


newal 


purposes. 


7E6 


7E7 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation, and 
curves, refer to miniature type 6BF6. Type 7E6 
isa DISCONTINUED type listed for reference 
only. 


TWIN DIODE—REMOTE-CUTOFF 
PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics and maximum ratings of pen- 
tode unit as class Ai amplifier: plate volts, 250 
(300 max); grid-No.2 supply volts, 300 maz; 
grid-No.2 volts, 100 maz; grid-No.1 volts, -3 


(positive-bias value, 0 maz); plate dissipation, 2 maz watts; grid-No.2 input, 0.3 maz watt; cathode- 
bias resistor, 330 ohms; plate resistance (approx.), 0.7 megohm; transconductance, 1300 »mhos; plate 
ma., 7.5; grid-No.2 ma., 1.6; peak heater-cathode volts, 90 maz. For diode curves, refer to type 6AV6. 
Type 7E7 is used principally for renewal purposes. 


7EY6 


Related type: 


6EY6 


BEAM POWER TUBE 


Glass octal type used as vertical 
deflection amplifier in television re- 
ceivers employing  series-connected 
heaterstrings.Outlinel4E,OUTLINES 
SECTION. Tube requires octal socket 


G2 Go 
(4)_ (5) 
ey 


K 
G3 


and may be operated in any position. Heater volts (ac/dc), 7.2; amperes, 0.6; 
warm-up time (average), 11 seconds. Except for heater ratings, this type is iden- 
tical with glass octal type 6EY6. 
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7F7 


HIGH-MU TWIN TRIODE 


Glass lock-in type used as phase inverter or 
resistance-coupled amplifier. Outline 183A, OUT- 
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation as class 
A: amplifier, and curves, refer to glass-octal 
type 6SL7-GT. Type 7F7 is used principally 
for renewal purposes. 


Technical Data 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as amplifier or oscil- 
lator in radio equipment. Outline 183A, OUT- 
LINES SECTION, except over-all length is 
2-9/32 maz inches and seated length is 1-3/4 7F8 
inches. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 
and maximum ratings as class Ai amplifier (each 
unit): plate supply volts, 250 (300 maz); grid 
volts, positive-bias value, 0 max; plate dissipation, 3.5 max watts (both units, 3.5 maz watts) ; cathode- 
bias resistor, 500 ohms; plate ma., 6.0; transconductance, 3300 umhos; amplification factor, 48; peak 
heater-cathode volts, 90 max. This type is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used in video amplifiers 
of television receivers and in other applications 
requiring high transconductance. Outline 13A, 
OUTLINES SECTION. Tube requires lock-in 7G7 
socket. Heater volts (ac/dc), 6.3; amperes, 
0.45. Characteristics and maximum ratings as 
class Ai amplifier: plate volts, 250 (300 marx); 
grid-No.2supply volts, 300 maz; grid-No.2'volts, 
100 max; plate dissipation, 1.5 max watts; grid-No.2 input, 0.3 max watt; grid-No.1 volts, -2; grid 
No.3 and internal shield connected to cathode at socket; plate resistance (approx.), 0.8 megohm; trans- 


conductance, 4500 umhos; plate ma., 6; grid-No.2 ma., 2.0; peak heater-cathode volts, 90 maz. This type 
is used principally for renewal purposes. 


SEMIREMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 183A, OUTLINES 
SECTION. Tube requires lock-in socket. 7H 7 
Heater volts (ac/dc), 6.3; amperes, 0.3. Char- 
acteristics and maximum ratings as class A; am- 
plifier: plate volts, 250 (300 maz); grid-No.2 
supply volts, 300 maz; grid-No.2 volts, 150 (see 
curve page 70); grid-No.1 volts, positive-bias 
value, 0 maz; plate dissipation, 2.5 max watts; grid-No.2 input for grid-No.2 voltages up to 150 volts, 
0.5 max watt (for grid-No.2 voltages between 150 and 300 volts, see curve page 70); grid No.3 and in- 
ternal shield connected to cathode at socket; cathode-bias resistor, 180 ohms; plate resistance (approx.), 
0.8 megohm; transconductance, 4000 umhos; plate ma., 10; grid-No.2 ma., 3.2; peak heater-eathode 
volts, 90 max. This type is used principally for renewal purposes. 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined oscil- 
lator and heptode mixer in radio receivers. Out- 
line 183A, OUTLINES SECTION. Tube requires 7 J7 
lock-in socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For maximum ratings and typical 
operation, refer to glass-octal type 6J8-G. Type 
7J7 is used principally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as FM detector and 
audio amplifier in circuits which require diode 
and triode units with separate cathodes. Outline 7 K 7 
18A,OUTLINES SECTION.Tube requires lock- 
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.3. For ratings and typical operation, refer to 
glass-octal type 6AQ7-GT. Type 7K7 is used 
principally for renewa! purposes. 


361 


7L7 


grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; transconductance, 3100 umhos. This is a 
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SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf and if ampli- 
fier inradioequipment.Outlinel13A, OUTLINES 
SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation as class Ai amplifier: plate volts, 250 
(300 maz); grid-No.2 volts, 100; grid-No.1 
volts, -1.5; grid No.3 tied to cathode at socket; 
cathode-bias resistor, 250 ohms; plate ma., 4.5; 


DISCONTINUED type listed for reference only. 


7N7 


7Q7 


7R7 


itive-bias value, 0 max); plate dissipation, 2 max watts; grid-No.2 input for grid-No.2 voltages up to 
125, 0.25 max watt (for grid-No.2 voltages between 125 and 250 volts, see curve page 70); plate re- 
sistance (approx.), 1.0 megohm; transconductance, 3200 umhos; plate ma., 5.7; grid-No.2 reer 74a UE 
peak heater-cathode volts, 90 maz. Refer to type 6AV6 for diode curves. Type 7R7 is used principally 
for renewal purposes. 


7S7 


525 umhos; plate ma., 1.8; grids-No.2-and-No.4 ma., 3.0. Typical operation of triode unit: plate supply 
volts, 250 (300 maz) applied through a 20000-ohm dropping resistor bypassed by a 0.1-uf capacitor; grid 
resistor, 50000 ohms; plate ma., 5.0; total cathode ma. (both units), 10.2. This is a DISCONTINUED 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as voltage amplifier 
or phase inverter in radio equipment. Outline 
13B, OUTLINESSECTION.Tuberequireslock- 
in socket. Heater volts (ac/dc), 6.3; amperes, 
0.6. For maximum ratings and typical operation 
of each triode unit, refer to metal type 6J5. The 
application of this type is simitar to-that of 
glass-octal type 6SN7-GT. Type 7N7 is used 
principally for renewal purposes. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
superheterodyne circuits. Outline 183A, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.8; amperes, 0.3. For 
maximum ratings, typical operation in conver- 
ter service, and curves, refer to metal type 6SA7. 
Type 7Q7 is used principally for renewal 
purposes. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass lock-in type used as combined de- 
tector,amplifier,and avec tube.Outline 13A,OUT- 
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Char- 
acteristics and maximum ratings of pentode 
unit as class Ai amplifier: plate volts, 250 maz; 
grid-No.2 supply volts, 250 maz; grid-No.2 volts, 
100 (see curve page70) ; grid-No.1 volts, -1 (pos- 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined triode 
oscillator and heptode mixer in radio receivers. 
Outline 183A, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation of heptode unit: 
plate volts, 250 (300 maz) ; grids-No.2-and-No.4 
volts, 100; grid-No.1 volts, —2; plate resistance, 
1.25 megohms; conversion transconductance, 


type listed for reference only. 


362 


= Lech ical Dati 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
inradioreceivers.Outline18A,OUTLINESSEC- 7V7 
TION. Tube requires lock-in socket. Heater 
volts (ac/de), 6.3; amperes, 0.45. Characteris- 
ties and maximum ratings as class Ai amplifier: 
plate and grid-No.2 supply volts, 300 maz; grid- 

No.2 series resistor, 40000 ohms; plate dissi- 
pation, 4 max watts; grid-No.2 input, 0.8 max 
watt; grid No.3 connected to cathode at socket; cathode-bias resistor, 160 ohms; plate resistance (ap- 
prox.), 0.8 megohm; transconductance, 5800 umhos; plate ma., 10; grid-No.2 ma., 3.9; peak heater- 
cathode volts, 90 max. This type is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
inradioreceivers.Outline 13A,OUTLINESSEC- 
TION. Tube requires lock-in socket. Heater 7IW7 
volts (ac/dc), 6.8; amperes, 0.45. This type is 
the same as type 7V7 except for socket con- 


nections. Type 7W7 is used principally for 
renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in circuits which 
require diodes with separate cathodes. Outline 
18B.OUTLINESSECTION.Tuberequireslock- 
in socket. Heater volts (ac/dc), 6.3; amperes, 7X7 
0.3. Characteristics and maximum ratings of 
triode unit as class A: amplifier: plate volts, 
250 (300 maz); grid volts, -1; amplification fac- 
tor, 100; plate resistance (approx.),67000 ohms; 
transconductance, 1500 »mhos; plate ma., 1.9; peak heater-cathode volts, 90 maz. This type is used 
principally for renewal purposes. 


FULL-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
automobile radio receivers and compact ac- 
operated receivers. Outline 183A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/de), 6.8; amperes, 0.5. Maximum 7Y4 
ratings: peak inverse plate volts, 1250; peak 
plate ma. per plate, 180; de output ma., 70; 
peak heater-cathode volts, 450. For typical op- 
eration, refer to miniature type 6X4. Type 7Y4 
is used principally for renewal purposes. 


FULL-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
automobile and ac-operated radio receivers. 
Outline 13B, OUTLINES SECTION. Tube re- 724 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.9. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, 300; 
de output ma., 100; peak heater-cathode volts, 
450. Typical operation with capacitor-input fil- 
ter: ac plate-to-plate supply volts (rms), 650; ; : 
total effective plate-supply impedance per plate, 75 min ohms; de output ma., 100. Typical operation with 
choke-input filter: ac plate-to-plate supply volts (rms), 900; filter-input choke, 6 min henries; de output 
ma., 100. This type is used principally for renewal purposes. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide va- 


riety of applications in television re- 8AU8 
ceivers employing  series-connected Related type: 
heater strings. The pentode unit is used 6AU8A 


as a video amplifier, an if amplifier, or 
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an age amplifier. The triode unit is used in sync-amplifier, syne-separator, sync- 
clipper, and phase-inverter circuits. Outline 8D, OUTLINES SECTION. Heater 
volts (ac/dc), 8.4; amperes, 0.45. Except for heater ratings, this type is identical 
with type 6AU8. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


8SAW8A Miniature type used in a wide va- 


Related We: riety of applications In television re- 

eaweh celvers employing  series-connected 

heater strings. The pentode unit is 

used as an amplifier and the triode 

unit is used in low-frequency oscillator or syne circuits. Outline 8D, OUTLINES 

SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 

seconds. Except for heater ratings, this type is identical with miniature type 
6AW8-A. 


TWIN DIODE— ; 
MEDIUM-MU TWIN TRIODE >, 
@) 


8 Bl O Duodecar type used as combined 
nclotivge: horizontal-deflection oscillator and 
6B10 horizontal phase detector in television 
receivers employing series-connected Tz 

heater strings. Outline 12A, OUT- H H 
LINES SECTION. Heater volts (ac/dc), 8.5; amperes, 0.45; warm-up time (aver- 
age), 11 seconds. Except for heater ratings, this type is identical with duodecar 

type 6B10. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


8BA8A . Miniature type used in a wide va- 


Raed whe: riety of applications in color and black- 

aRAGA and-white television receivers employ- 

ing series-connected heater strings. The 

pentode unit is used as a video ampli- 

fier, an age amplifier, or a reactance tube. The triode unit is used in low-frequency 

oscillator and phase-splitter circuits. Outline 8D, OUTLINES SECTION. Tube 

requires miniature nine-contact socket and may be operated in any position. 

Heater volts (ac/dc), 8.4; amperes, 0.45. Except for heater ratings, this type is 
identical with miniature type 6BA8-A. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


8 BH 8 Miniature type used in a wide va- 
re itn riety of applications in television Te- 
pnd ceivers employing series-connected 


heater strings. The pentode unit is used 

as an if amplifier, a video amplifier, or 
an age amplifier. The triode unit is used in low-frequency oscillator circuits. Out- 
line 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45. Except 
for heater ratings, this type is identical with type 6BH8. : 
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TWIN DIODE— 
HIGH-MU TRIODE 
Miniature type used in a wide va- 
riety of applications in color and black- 8 B N 8 
and-white television receivers employ- Related type: 
ing series-connected heater strings. The 6BN8 


triode unit is used in burst amplifier, 
af amplifier, and low-frequency oscillator applications. The diode units are used in 
phase-detector, ratio-detector or discriminator, and horizontal AFC discriminator 
circuits. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.4; amperes, 
0.45. Except for heater ratings, this type is identical with type 6BN8. 


POWER PENTODE 


Miniature type used in the output 


stage of audio-frequency amplifiers 8 BQ 5 
employing series-connected heater Related type: 
strings Outline 8E, OUTLINES SEC- 6BQ5 


TION. Heater volts (ac/dc), 8; am- 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with type 6BQ5. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as combined 


vertical deflection and horizontal de- 8CG7 
flection oscillator in television receiv- Related type: 
ers employing series-connected heater 6CG7 


strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with miniature type 6CG7. 


H 
OR MEDIUM-MU DUAL TRIODE 
KT! 0 @re Miniature type used as combined 
vertical oscillator and vertical de- 8CM7 
NC Gro flection amplifier in television receiv- Related type: 
ers employing series-connected heater 6CM7 


(9) 
PT2 KT2 strings. Outline 8D, OUTLINES SEC- 
TION. Heater volts (ac/dc), 8.4; amperes, 0.45; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with miniature type 6CM7. 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as combined 


horizontal phase detector and react- 8CN7 
ance tube in television receivers Related type: 
employing series-connected heater 6CN7 


strings. The triode unit is used in sync- 

separator, sync-amplifier, or audio-amplifier circuits. Outline 8B, OUTLINES 
SECTION. Heater volts (ac/dc), 8.4 (series), 4.2 (parallel); amperes, 0.225 (series), 
0.45 (parallel); warm-up time (average), 11 seconds (parallel). Except for heater 
ratings, this type is identical with type 6CN7. 
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MEDIUM-MU DUAL TRIODE 


Miniature type used as combined 
8 CS7 vertical-deflection oscillator and verti- 
Related type: cal-deflection amplifier in television re- 


6CS7 ceivers employing series-connected 

heater strings. Outline8D,OUTLINES 

SECTION. Heater volts (ac/dc), 8.4; amperes, 0.45; heater warm-up time (aver- 
age), 11 seconds. Except for heater ratings, this type is identical with type 6CS7. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in television 
8CX8 receivers employing series-connected 
Related type: heater strings. Pentode unit is used as 

6CX8 video amplifier; triode unit is used in 


sound if amplifier, sweep-oscillator, 
sync-separator, sync-amplifier, and sync-clipper circuits. Outline 8D, OUTLINES 
SECTION. Heater volts (ac/dc), 8; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with type 6CX8. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and 

8 EBS black-and-white television receivers 
Related type: employing series- connected heater 
6EBS strings.. The pentode unit is used as a 


video output amplifier; the triode unit 
is used in sync-separator, sync-clipper, and phase-inverter circuits. Outline 8D, 
OUTLINES SECTION. Heater volts (ac/dc), 8; amperes, 0.6; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 
ture type 6EB8. 


BEAM POWER TUBE 


Miniature type used as vertical 

SEM5 deflection amplifier in television re- 
Related type: ceivers utilizing picture tubes having 
6EMS diagonal deflection angles of 110 de- 


grees and employing series-connected 
heater strings. Outline 8E, OUTLINES SECTION. Heater eels (ac/de), 8.4; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6EM5. 


KP.G3p 
TWIN DIODE— s 
SHARP-CUTOFF PENTODE Poi(3) A (7) SIP 
SET7 Miniature type used in television : G) 
receivers: employing series-connected Po ) S2p 


heater strings. The pentode unit is 
used as a video amplifier andthe diodes od, @Dd2 a 

are used as a horizontal phase in- ‘S402 

’ verter. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be operated in any position. Heater volts (ac/dc), 8; amperes, 0.6; 
warm-up time (average), 11 seconds. 
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PENTODE UNIT AS CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 
ATH AVOU LAGE OMT ta otrreconier ters tre sia acer reroll cua oroati Menomonee re elieie = che eteayisl e 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. ........ 00.00 ese e eee eee eees 
RECREDIN OL ORV OTA GHP esc ciate coat aor clin axjes eaurarita site susse (ele Istauel ah Prancua sais ele hawe Wishes 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 
GRID-NO.2 INPUT: 
Porgrid-No:2 .voltagesiup to 165 volts... seme ones ss 
For grid-No.2 voltages between 165 and 330 volts................... 
ATED ISSUED A TIONG ke eicrs. cosy oa «tule pavtemee et ote tascte gle, oceahuelepentsleleyotatorvieys,. 6 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......:.... 000 cece eee eee 
Heater positive with respect.to cathode. . 2.2.5... cu ss eee een scenes 


Characteristics: 


Ate SUDPlYAVOlCAQEN. witke aelechs <tr wel ouare felelalia © clerei ete eisiete sts 60 
rid = NOLAISUDDIY AV OLtARC a. scrsiels)-fe) tesorcka cise ole cele ieue tee wien icle 150 
KEI INO Me VOLUAR ESE crenata rials: wiatst isle) sacar siaie ooo isis eer ole al shel gusts 0 


MO Athode-BlasVestSeOri oFo1 a. erst sis, devs) «|e orsisyetaletem ahatays “opewele renei'al aves — 
Piaterkvesistance CAMPrOXs)! sie co -lepe aievetelellclele ele eres wlieter clicre wn! ots _ 


ST rans CONGdUCtATICE Mate aiohs < sot cllfattee Soanaienciele belong eae es) coy Sree = 
Hels Leu OsITLeN Geet Cee imoe te ke Oe ee oaacians eer Se ee aie 558 
GTI N OL cR@ULrEN GH airete ss secee ister? wit disua.s fydyeraag aieyelenate melee 18®# 


Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... _— 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 


MOK iXeGO- Dias OPCLAGlON sier icin: aersncvess) lene. of iris edule io leloliste te fre nl shieetie¥ pl en vials 
Moricathode-bias Operatlonie sie adele: «lee ete sta! stolen beets sinial sie) «fale ae cee 


DIODE UNITS 


Maximum Ratings, (Design-Maximum Values): 


POC TAT ENO URRREINT ire cnisas ce inars mates aronolin seth ota eeBey aie ewar atte areata (Fetes) vious 2 is,c)16 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode..............--.--seesseeee 
Heater positive with respect to cathode. ............--.2+-00+-eeeee 


Characteristics, Instantaneous Value: 


Tube Voltage Drop for plate current of 1.5 ma............-.+---es essere 


° The de component must not exceed 100 volts. 


330 max volts 
330 max volts 
See curve page 70 

0 max volts 
1.1 maz watts 
See curve page 70 

5 max watts 
200 max volts 
200° max volts 
200 volts 
150 volts 
—- volts 
100 ohms 
60000 ohms 
11500 umhos 
25 ma 
5.5 ma 
—10 volts 
0.1 max megohm 
0.25 max megohm 
3 max ma 
200 max volts 
2008max volts 
10 volts 


® This value can be measured by a method involving a recurrent waveform such that the maximum 


ratings of the tube will not be exceeded. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as combined 
vertical- and horizontal-deflection os- 
kt, cillator in television receivers employ- 
ing series-connected heater strings. 
Outline 8D, OUTLINES SECTION. 


PTS NC 


8FQ7 


Related type: 
6FQ7 


Tube requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 8.4; amperes, 0.45. Except for heater ratings, the 8FQ7 is 


identical with type 6FQ7. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and 
black-and-white television receivers 
employing series-connected heater 
strings. Triode unit is used in voltage- 
amplifier applications; pentode unit is 


8GN8 


Related types: 
6GN8, 10GN8 


used in output stage of video amplifier. Outline 8D, OUTLINES SECTION. Tube 
requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 8; amperes, 0.6; heater warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with type 6GN8. 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in a wide 
8J V8 variety of applications in television re- 
Related type: ceivers, particularly those having low- 

6JV8 voltage ‘‘B” supplies and employing 


series-connected heater strings. The 
triode unit is used in sound-if, keyed-agc, syne-separator, syne-amplifier, and noise- 
suppression circuits. The pentode unit is especially useful as a video amplifier tube. 
Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.5; amperes, 0.45; 
warm-up time (average), 11 seconds. Except for heater ratings, this type is identi- 
cal with miniature type 6JV8. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


8 KA8 black-and-white television receivers 
Related type: employing series-connected heater 
6KA8 strings. The triode unit is used in syne- 


separator circuits; the pentode unit 
has two independent control grids and is used in gated-agc-amplifier and noise- 
inverter circuits. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 8.4; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6KA8. 


MEDIUM-MU TWIN TRIODE 

Miniature type used as combined 

9AU7 vertical-deflection-amplifier and ver- 

Related types: tical-deflection-oscillator in television 

7AU7, 12AU7A receivers employing series-connected 

heater strings. Outline 8B,OUTLINES 

SECTION. Heater volts (ac/dc), 9.4 (series), 4.7 (parallel); amperes, 0.225 (se- 

ries), 0.45 (parallel); warm-up time (average), 11 seconds (parallel). Except for 
heater ratings, this type is identical with type 12AU7-A. 


- TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined sync 
separator and horizontal phase detector in tele- 
vision receivers employing series-connected 

9OBR7 heater strings. Outline 8B, OUTLINES SEC- 

TION. Tube requires miniature nine-contact 

socket. Heater volts (ac/dc), 9.4 (series), 4.7 

(parallel); amperes, 0.3 (series), 0.6 (parallel); 

warm-up time (average), 11 seconds. Charac- 

teristics of triode unit as class A; amplifier: 

plate supply volts, 250 (300 maz); cathode-bias resistor, 200 ohms; amplification factor, 60; plate re- 

sistance (approx.), 10900 ohms; transconductance, 4000 umhos; plate ma., 10; plate dissipation, 2.5 

max watts. Maximum ratings of diode unit: peak inverse plate volts, 300 maz; peak plate ma., 60 maz. 

Peak heater-cathode volts: heater negative with respect to cathode, 300 max; heater positive with re- 

spect to cathode, 200 max (the de component must not exceed 100 volts). This type is used principally 
for renewal purposes. 


MEDIUM-MU TRIODE— is " 
SHARP-CUTOFF TETRODE Ws 
9 C L8 _ Miniature type used as combined KTG) Q\ e2TR 
oscillator and mixer in vhf tuners of 


television receivers employing series- P1@) (e)kTR 

connected heater strings. Outline 8B, 

OUTLINESSECTION. Tuberequires oi 
miniature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 9.5; amperes, 0.3; warm-up time (average), 11 seconds. 
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CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Center Values): Triode Unit Tetrode Unit 
IPLATERV OL TAGH Sade cork See e ae cele: Shalele enue eee evelms bene mlensts 300 max 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE......-..--+-005 - 300 max volts 
TARID-N Oa OLTAGE Wine sca ns tie eha asl cacao ousilele Risus Siete ave ai stools see curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
GRID-NoO.2 INPUT: 
For grid-No.2 voltages up to 150 volts. ............-..- - 0.5 max watt 
For grid-No.2 voltages between 150 and 300 volts....... - See curve page 70 
[A TIMDISSTPA TION ae cosvacievein saeip cts ioires eters ye ser see es 2.7 max 2.8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........-..-. 200 max 200 max volts 
Heater positive with respect to cathode.............++- 200®max 200®max volts 


® The de component must not exceed 100 volts. 


Characteristics: 


Plate Supply Voltage... --- +. : sees erect et ee ee eee ene 125 125 volts 
Grid-No.2 Supply Voltage. ... 0.0... 62. eee e ee eee eee eens = 125 volts 
Grid-Niol Voltages. es «a. oieie sien omsie spre anes sles wiser teem - -1 volt 
Cathode-Bias Resistor... ....--- cece cece ees cee e ccs ecens 56 - ohms 
Amplification Factor......-.+. sees eens settee teen eens 40 - 

Plate Resistance (APproX.).. 2.2.65 cece rete eee eeee 5000 100000 ohms 
TP raneCon ductan CO sia «cc miepo.sio eis a aloo reps elm Susi eyes sEane'«)oiee aete/s 8000 5800 umhos 
Plater Currencies en £ ties aie elo yehelelin vee fee! where yanele/ yor eveieyer™ 15 12 ma 
Grid Nod Gurrent sere ec aitiertrsee alee + ole ievereiete wasilene. fois, « eveuerite ois = 4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... =o -10 volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation. ........- cece eee eee ete eens 0.5 max 0.25 max megohm 
For cathode-bias operation. ......-- 2. ee ee rece eee eens 1 max 1 max megohm 
a MEDIUM-MU TRIODE— 
ae SHARP-CUTOFF PENTODE 
G2 P»S3p ne : syncs 
PG 's Miniature type used in television 
G) receivers employing series-connected 9U 8 A 
rie KT heater strings. Tube is used as com- Related types: 
bined oscillator and mixer tube in vhf 5U8, 6U8A 


P $73 : Pik 
uJ ay tuners of television receivers utilizing 


an intermediate frequency in the order of 40 megacycles per second. Outline 8B, 
OUTLINES SECTION. Heater voltage (ac/dc), 9.45; amperes, 0.3, warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
type 6U8-A. 


POWER TRIODE 


@ (3). Glass type used as an audio-frequency am- 
plifier. Outline 28, OUTLINES SECTION. 
Tube requires four-contact socket. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Typical oper- 10 
ation as class Ai af power amplifier: plate volts, 
O60 425 maz; grid volts, —40; peak af grid volts, 35; 
F F 


plate ma., 18; plate resistance, 5000 ohms; 
transconductance, 1600 nmhos; load resistance, 
10200 ohms; undistorted output watts, 1.6. This isa DISCONTINUED type listed for reference only. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in diversified appli- 


EX(3) (7) 2P cations in television receivers employing series- 
[ connected heater strings. The pentode unit is 
61@) (8) ip used as a general-purpose amplifier tube; the 10C8 


triode unit is used in vertical-deflection-oscil- 
lator, sync-separator, sync-clipper, and sync- 
PT G3p.KP amplifier circuits. Outline8B, OUTLINES SEC- 
; ‘S| TION. Tube requires miniature nine-contact 
socket. Heater volts (ac /dc), 10.5; amperes, 0.3; 
warm-up time (average), 11 seconds. Characteristics of triode unit as class A1 amplifier: plate supply 
volts, 250 (300 max); cathode-bias resistor, 390 ohms; amplification factor, 53; plate resistance (ap- 
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prox.), 12000 ohms; transconductance, 4400 umhos; plate ma., 7.38. Pentode unit: plate and grid-No.2 
supply volts, 135 (300 max); cathode-bias resistor, 100 ohms; plate resistance (approx.), 0.19 megohm; 
transconductance, 8000 umhos; plate ma., 11.5; grid-No.2 ma., 3.2. Maximum ratings as vertical-de- 
flection oscillator (triode unit) and amplifier (pentode unit) for operation in a 525-line, 30-frame system: 
plate volts, 300 max; peak positive-pulse plate volts (amplifier), 1000 max; peak negative-pulse grid- 
No.1 volts, —-400 max (oscillator), —250 max (amplifier); peak cathode ma., 35 maz (oscillator), 55 max 
(amplifier); average cathode ma., 12 maz (oscillator), 18 max (amplifier); plate dissipation, 1 maz watt 
(oscillator), 2.5 max watts (amplifier) ; peak heater-cathode volts, 200 max (the de component must not 
exceed 100 volts). This type is used principally for renewal purposes. 


DUAL TRIODE 


10D E7 vertical oscillator and vertical de- 
Related types: flection amplifier in television receiv- 
6DE7, 13DE7 ers employing series-connected heater 
strings. Unit No.1 is a medium-mu 
triode unit used as a blocking oscillator in vertical-deflection circuits, and unit No.2 
is a low-mu triode unit used as a vertical-deflection amplifier. Outline 8D, OUT- 
LINES SECTION. Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time (aver- 
age), 11 seconds. Except for heater ratings, this type is identical with miniature 
type 6DE7. 


DUAL TRIODE 


Miniature type used as combined 
1ODR7 vertical-deflection-oscillator and ver- 
Related type: tical-deflection-amplifier tube in tele- 


6DR7, 13DR7 vision receivers employing series-con- 

nected heater strings. Outline 8D, 

OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 

operated in any position. Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time 

(average), 11 seconds. Except for heater ratings, the 10DR7 is identical with type 
6DR7. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in television- 

10DX8 receiver applications. The triode unit 

Related type: is used as a sync-separator, sync-am- 

6DX8 plifier, keyed-age, or noise-suppressor 

tube. The pentode unit is used as a 

video output tube. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 10.2; 

amperes, 0.45. Except for heater ratings, this type is identical with miniature type 
6DX8. 


DUAL TRIODE 


10 E (Oy/ Glass octal type used as combined 

vertical-deflection oscillator and ver- 

tical-deflection amplifier in television 

receivers employing series-connected 

heater strings. Outline 19, OUTLINES 

SECTION. Tube requires octal socket and may be operated in any position. Heater 

‘volts (ac/dc), 9.7; amperes, 0.6; warm-up time (average), 11 seconds. For maxi- 
mum ratings and characteristics, refer to type 6EW7. 
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DUAL TRIODE 


Glass octal type containing high- 
mu triode and high-perveance, low-mu 1 OEM7 
triode in same envelope. Used as com- Related types: 
bined vertical-deflection oscillator and 6EM7, 13EM7 
vertical-deflection amplifier in televi- 
sion receivers employing series-connected heater strings. Outline 14A, OUTLINES 
SECTION. Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time (average), 11 
seconds. Except for heater ratings, this type is identical with type 6E M7. 


DUAL TRIODE 


Novar type containing high-mu 
and high-perveance, low-mu_ triode l1OGF7 
units used as combined vertical-deflec- Related types: 
tion amplifier and vertical-deflection 6GF7, 13GF7 
oscillator in television receivers em- 
ploying series-connected heater strings. Outline 104A, OUTLINES SECTION. 
Heater volts (ac/dc), 9.7; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6GF7. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and 
black-and-white television receivers 10GN 8 
employing series-connected heater Related types: 
strings. The triode unit is used as a 6GN8, 8GN8 
sync-separator, sync-clipper, phase-in- 
verter, or sound-if-amplifier tube. The pentode unit is used in the output stage of 
video amplifiers. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 10.5; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6GN8. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and 
1OHF8 


black-and-white television receivers 

employing series-connected heater Related type: 
strings. Triode unit is used in high-gain, 6HF8 
sound-if stages and in syne-separator, 

sync-clipper, and phase-inverter circuits; pentode unit is used as video-output 
amplifier. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-con- 
tact socket and may be operated in any position. Heater volts (ac/dc), 10.5; am- 
peres, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6HF8. 


HIGH-MU TRIODE— 
SHARP-CUTOFF TETRODE 


Miniature type used in color and 
black-and-white television receivers 10JA8 
employing series-connected heater 
strings. The triode unit is used as a 
sync separator, sync clipper, and phase 
inverter; the tetrode unit is used as a video amplifier. Outline 8D, OUTLINES 
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SECTION. Tube requires miniature nine-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 10.5; amperes, 0.45; warm-up time (average), 11 
seconds. 

CLASS Ai AMPLIFIER 


Triode Tetrode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
PLATE: VOLTAGE So ncte tical eee ero me eee 300 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 330 max volts 
GRID-NO:2°VOLTAGBS.. oer ee oe ea en ane ee - See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PLATE DISSIPATION. SAtaeen a oh Gat ee ee es 1 max 5 maz watts 
GRID-NoO.2 INPUT: 

For grid-No.2 voltages up to 165 volts................. - 1.5 max watts 

For grid-No.2 voltages between 165 and 830 volts....... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGB: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200®mazx 200®max volts 
Characteristics: Triode Unit Tetrode Unit 
Plate-Voltagern...ocanuie eee ion 135 200 30 135 200 volts 
Grid-No:2 \Woltages..-.2. sees - - 135 135 135 volts 
Grid=No.lsVoltage: >. 2-- cere eee -2 —2 0 —1.5 -1.5 volts 
Amplification actors] eu een eae 60 70 - - - 
Plate Resistance s:8.5.).3-< ta senaeree 23000 17000 - 6600 7000 ohms 
Transconductancew ar teas eee 2600 4000 — 12600 14000 umhos 
Plate‘Current:5...3--o ao eee 2 4 32° 17 18 ma 
Grid=No:2, Current} 4.) sche oe ee - - 14¢ 4.2 4 ma 
Grid-No.1 Voltage (Approx.) for 

plate current of 10 wa......... -4.8 —T - —5 -5 volts 

Maximum Circuit Values: Triode Tetrode 
Grid-No.1-Circuit Resistance: Unit Unit 

‘For fixed-bias operation <9 24.8 aa ce enon eae 0.5 max 0.25 max megohm 

For.cathode-bias,operation(. cache aan ee ee ee 1 max 1 max megohm 


= The de component must not exceed 100 volts. 


® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


DETECTOR AMPLIFIER 


Glass type used as detector and amplifier 
in battery-operated receivers. Filament volts 
1] (de), 1.1; amperes, 0.25. Typical operation as 
class Ai amplifier: plate volts, 185 maz; grid 
volts, -10.5; plate resistance (approx.), 15500 
ohms; transconductance, 440 n»mhos; plate ma., 
3. This is a DISCONTINUED type listed for 
reference only. 


SEMIREMOTE-CUTOFF 
TWIN PENTODE 
Duodecar type used as if-ampli- 
11 A R1 | fier tube in television receivers employ- 
Related type: ing series-connected heater strings. 
6ARII Outline 12A, OUTLINES SECTION. 


Heater volts (ac/dc), 11.2; amperes, 
0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with duodecar type 6AR11. 


DUAL TRIODE 


€ 


Miniature type used in television 
1CY7 receivers employing series-connected 
Related type: heater-strings. Low-mu triode unit is 

6CY7 used as vertical-deflection amplifier; 


high-mu triode unit is used as vertical- 
deflection oscillator. Outline 8D, OUTLINES SECTION. Heater volts (ac/de), 
-11; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater rating, 
this type is identical with miniature type 6CY7. 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type with frame-grid 


pentode unit used in black-and-white 1] KV8 
television receivers. The triode unit is Related type: 
used in general-purpose voltage-am- 6KV8 


plifier, syne-separator, and sound-if- 

amplifier applications. The pentode unit is used as a video output tube. Outline 8D, 
OUTLINES SECTION. Heater volts (ac/dc), 10.9; amperes, 0.45; warm-up time 
(average), 11 seconds. Except for heater ratings, this type is identical with minia- 


ture type 6K V8. 
DETECTOR AMPLIFIER 


id G Glass type used as detector and amplifier 
(2) (3) in battery-operated receivers. Filament volts 
(de), 1.1; amperes, 0.25. Typical operation as 

class Ai amplifier: plate volts, 135 max; grid 12 
volts, -10.5; plate resistance (approx.), 15500 
a ohms; transconductance, 440 umhos; plate ma, 
(1) (+) 8. This is a DISCONTINUED type listed for 

F F 


reference only. 


POWER PENTODE 


Glass type used as output amplifier in ac /de 
radio receivers. Maximum dimensions: over-all 
length, 4-3/16 inches; seated height, 3-9/16 
inches; diameter, 1-9/16 inches. Heater volts 
(ac /de), 12.6 (series), 6.3 (parallel); amperes, 12A5 
0.3 (series), 0.6 (parallel). Typical operation as 
class Ai amplifier: plate volts and grid-No.2 
volts, 180 maz; grid-No.1 voits, -25; plate ma., 
45; grid-No.2 ma., 8; plate resistance, 35000 
ohms; transconductance, 2400 umhos; load resistance, 3300 ohms; output watts, 3.4. This is a DIS- 
CONTINUED type listed for reference only. 


RECTIFIER—POWER PENTODE 


Glass type used as combined half-wave 
rectifier and power amplifier. Outline 24B, OUT- 
LINES SECTION. Tube requires smali seven- 12A7 
contact (0.75-inch, pin-circle diameter) socket. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Typi- 
cal operation of pentode unit as class Ai ampli- 
fier: plate volts and grid-No.2 volts, 185 maz; 
grid-No.1 volts, -13.5; load resistance, 13500 
ohms; plate resistance, 100000 ohms; transconductance, 975 nmhos; cathode-bias resistor, 1175 ohms; 
plate ma., 9; grid-No.2 ma., 2.5; output watts, 0.55. Maximum ratings of rectifier unit with capacitor- 
input filter: ac plate volts (rms), 125; de output ma., 30. This is a DISCONTINUED type listed 
for reference only. 


PENTAGRID CONVERTER 


Glass octal type used as converter in ac/dc 
receivers. Outline 15A, OUTLINES SECTION. 


Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 12A8GT 
cept for heater rating, this type is identical with 

glass octal type 6A8-GT. Type 12A8-GT is 

used principally for renewal purposes. 


BEAM POWER TUBE 


Miniature type used in the out- 
put stage of automobile radio receivers 
operating from a 12-volt storage bat- 
tery. Outline 8D, OUTLINES SEC- 12AB5 
TION. Tube requires miniature nine- 
contact socket and may be mounted 
in any position. 
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H¥EATER-VOLTAGE RANGE (AC/DC) ©) eee eee -e eee eee eee one 10.0 to 15.9 volts 
HEATER) CURRENT/(Approx>) at 12"6-volts 400) = eee eee ee ree 0.2 ampere 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid’ Novlto. Plates 5 Das ok cic a eiern open catatin rotate ounce etakeie tere AO RRe REO nEEE 0.7 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 8 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 8.5 pf 


® For longest life, it is recommended that the heater be operated within the voltage range of 11 to 14 volts. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE VOUTAGE 299 sip in:stodeuelstonsyehetalelere eneitiisueein es be eevee oer eee 315 max volts 
GRID-N0°2"(SCREEN-GRID)* VOLTAGE... 31.) tate cele teen sincon se oe 285 max volts 
PLATE DISSIPATION) 2). pata hea aia BIND toon ste ocavelie oleladoeee ee eerie 12 max watts 
GRID-N 0.2; INPUT: 2 222 eae reais Fite che ae eerie hi niece omees 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respectito:cathode® < <.....¢.2.15 s,c.ec os on eo hee 90 max volts 

Heater positive with respect to cathodes << ....deihi wie cele s oe ole oe 90 maz volts 
BULB TEMPERATURE (At hottest point) =. rs. aicraclecasiogioeio dee eee ee 250 max °C 


Typical Operation with 12.6 Volts on Heater: 


Plate Supply Voltagen 2 ceo ss poet ule ee teks eee 250 250 volts 
Grid=No.:2:Supply) Voltage mica. sen: stalasitieene oe etree ee 200 250 volts 
Grid-No:l ((Control-Grid) Voltage: saseeer. o.saoceme lee - -12.5 volts 
Cathode-Bias! Resistor] > Jsa-ke ero ose ee eee eee 270 - ohms 
Peak AB’ Grid-No:! Voltage.) «.«, usmanin. bb oo eee eerie 10.5 12.5 volts 
“Aero-Sifnal Plate Current... nani: ccieninsee ee eee 33.5 45 ma 
Maximum-Signal Plate: Current) joss eee tee eae er 36 47 ma 
Zero-signal, Grid=NOve WUTrellined | \ ee raenipe eee 1.6 4.5 ma 
Maximum-Signal Grid-No.2 Current...............-+0-. 3.2 ff ma 
Pilate Resistance (A pprox)e eee eee 75000 50000 ohms 
‘Transconductances sce. ieee ee ee eee 4000 4100 umhos 
Load Resistanee=:, ) 20 sk Oh BES Ee 6000 5000 ohms 
Total HarmoniesDistortion as. hee.ae mae eee oe Soe 8 8 per cent 
Maximum-Signal’ Power Output...cicaecectene eee aok se 3.3 4.5 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation «5 icy iss olate ciela-= atta ale ayethatehrarsrnaem eet eee 0.1 max megohm 
For cathode-bias. operation saute ee ect oie an Oe ite eee 0.5 maz megohm 
PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: (Same as for single-tube class A, amplifier) 
Typical Operation with 12.6 Volts on Heater (Values are for two tubes): 
Plate Voltage: 2.) ss a3. 2.< adult: PE eto Seat eee ee 250 volts 
Grid=No.2. Voltage.:c.5.a25 bio Ee EL neo eee 250 volts 
Grid-No:b Voltagewi ic es acareag lg ac ein DE EL eae -15 volts 
Peak A Grid-No:1-to-Grid-N0-0 Voltage wen er eto ee ee eee 30 volts 
Zero-signal Plate Current. ©) ee are ee ee ees 70 ma 
Maximum-Signal Plate Currents oaou se ec ee eee oe Ue eee 19 ma 
Zero-Signal Grid-No.2 Currentes. aust ee ee ene ee cee. BY ma 
Maximum-Signal Grid-N 0.2: Currents mn snc eer eon oeitee ental Sanne 13 ma 
Af AVERAGE CHARACTERISTICS: 
Type I2AB5 
41 E¢=12.6 VOLTS 
bs GRID-N22 VOLTS =250- 
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Effective Load Resistance (Plate-to-plate).. 2... 0... cence eee eee eee 10000 ohms 
Total Harmonic Distortion. ................0085 Tree irene tiere. calles; Sates 5 per cent 
Maximum-Signal Power Outputs eas saci sen ecirntic liste esr sastsnale cis oie 10 watts 


Maximum Circuit Values: 


Grid-No.1- Circuit Resistance: 
Ropsixed- bias: Opera Vion e cpateyosbnteretucepteiene ue cuahesecies she ako serakarerene tveeh eusiisaeers 
HMowmcathoue- Dias Operavion cman cide cs aici sclcicnsiel sete cei euch sie cele 


REMOTE-CUTOFF PENTODE 


H 
(4) Miniature type used as rf and if amplifier 


é in automobile receivers operating from a 12- 
"G) (6) 2 volt storage battery. Outline 7B, OUTLINES 
SECTION. Tube requires miniature seven-con- ] 2AC6 
(| ° tact socket. Heater-voltage range (ac/dc), 10 to 
Gy 


max megohm 
max megohm 


oo 
Ove 


15.9; amperes at 12.6 volts, 0.15. Characteristics 

as class Ai amplifier: heater volts, 12.6; plate 

and grid-No.2 volts, 12.6 (30 max); grid No.3 

connected to cathode at socket; grid-No.1 volts, 

0; grid-No.1 resistor (bypassed), 2.2 megohms; plate resistance (approx.), 0.5 megohm; transconduct- 
ance, 730 »mhos; plate ma., 0.55; grid-No.2 ma., 0.2; cathode ma., 20 max; peak heater-cathode volts, 
30 maz. This type is used principally for renewal purposes. 


PENTAGRID CONVERTER 


Miniature type used as combined oscillator 
and mixer in low B+ voltage automobile radio 
receivers operating directly from a 12-volt stor- 
age-battery system. Outline 7B, OUTLINES ] 2AD6 
SECTION. Tube requires miniature seven-con- 
tact socket. Heater-voltage range (ac/dc), 10 to 
15.9; amperes at 12.6 volts, 0.15. Typical opera- 
tion in converter service: heater volts, 12.6; 
plate and grids-No.2-and-No.4 volts, 12.6 (16 
maz); grid-No.3 volts, 0 maz; grid-No.1 volts (peak-to-peak), 4.5; grid-No.3 resistor, 2.2 megohms; 
grid-No.1 resistor, 33000 ohms; plate resistance (approx.), 0.4 megohm; conversion transconductance, 
320 umhos; plate ma., 0.35; grids-No.2-and-No.4 ma., 1.5; grid-No.1 ma., 0.06; total cathode ma., 1.6 
(20 maz) ; peak heater-cathode volts, 16 max. This type is used principally for renewal purposes. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature types used as combined detector 


and af voltage amplifier in automobile radio re- 

ceivers operating from a 12-volt storage bat- I2AE6 
tery. Outline 7B, OUTLINES SECTION. 

Tubes require miniature seven-contact socket. ] 2AE6A 


Heater-voltage range (ac/dc), 10 to 15.9; am- 

peres at 12.6 volts, 0.15. Characteristics of 

triode unit as class Ai amplifier: heater volts, 

12.6; plate volts, 12.6 (30 maz); grid volts, 0; 

plate resistance (approx.), 13000 ohms; amplification factor, 16.7; transconductance, 1300 nmhos; plate 
ma., 1; total cathode ma., 20 max. Maximum diode plate ma. (each unit), 1 max. Peak heater-cathode 
volts, 30 max. Type 12AE6 is a DISCONTINUED type listed for reference only. Type 12AK6-A is 
used principally for renewal purposes. 


DUAL TRIODE 


Miniature type with medium-mu and low- 
mu triode units used as transistor-driver in 
audio-output stage of hybrid car radios. Outline 
8B, OUTLINES SECTION. Tube requires ] 2 AE7 
miniature nine-contact socket. Heater-voltage 
range (ac /de), 10 to 15.9; amperes at 12.6 volts, 
0.45. Characteristics as class Ai amplifier: 
heater volts, 12.6; plate volts, 12.6; grid resistor, 
1.5 megohms (unit No.1), 1 megohm (unit No. 
2); amplification factor, 13 (unit No.1), 6.4 (unit No.2); plate resistance (approx.), 3150 ohms (unit No. 
1), 985 ohms (unit No.2); transconductance, 4000 pmhos (unit No.1),6500 umhos (unit No.2); plate ma., 
1.9 (unit No.1), 7.5 (unit No.2). Maximum ratings as audio driver (each unit); plate volts, 16 maz; 
grid volts, 0 maz; plate dissipation, 1 max watt; peak heater-cathode volts, 16 max. This type is used 
principally for renewal purposes. 
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HALF-WAVE VACUUM RECTIFIER 


Miniature type used as a damper 

12 AF3 tube in horizontal-deflection circuits 

of television receivers employing se- 

ES es ries-connected heater strings. Outline 

9B, OUTLINES SECTION. Heater 

volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 BA 3 xeon for 
heater ratings, this type is identical with miniature type 6AF3. 


REMOTE-CUTOFF PENTODE 


H P 
Miniature type used as if and rf amplifier (4) (5) 
in automobile radio receivers operating from a iH 
1 2? AF 6 12-volt storage battery. Outline 7B, OUT- o¢' 
LINES SECTION. Tube requires miniature \ 
seven-contact socket. Heater-voltage range 
(ac /de), 10 to 15.9; amperes at 12.6 volts, 0.15. AO 
Characteristics as class Ai amplifier: heater 1S (1) 
volts, 12.6; plate and grid-No.2 volts, 12.6 (16 a 
maz); grid No.3 connected to cathode at socket; 
grid-No.1 supply volts, 0 max; grid-No.1 resistor (bypassed), 2.2 megohms; plate resistance (approx.), 
0.35 megohm; transconductance, 1500 umhos; plate ma., 1.1; grid-No.2 ma., 0.45; peak heater-cathode 
volts, 16 max. This type is used principally for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass octal tube used as audio amplifier in 
radioequipment.Outline14B, OUTLINESSEC- 
TION, except over-all length is 3-1/16 max 

12AH 7GT inches and seated length is 2-1/2 inches. Tube 
requires octal socket. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Characteristics and maximum 
ratings (each unit) as class Ai amplifier: plate 
volts, 180 maz; grid volts, -6.5; amplification 
factor, 16; transconductance, 1900 umhos; plate 
resistance (approx.), 8400 ohms; plate ma., 7.6. 
This typeisused principally for renewal purposes. 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as combined detector 
and af voltage amplifier in automobile radio re- 
ceivers operating from a 12-volt storage battery. 

] 2AIJ6 Outline 7B, OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket. Heater- 
voltage range (ac/dc), 10 to 15.9 volts; amperes 
at 12.6 volts, 0.15. Characteristics with heater 
volts of 12.6 and maximum ratings of triode 
unit as class Ai amplifier: plate volts, 12.6 (30 

maz); grid volts, 0; amplification factor, 55; plate resistance (approx.), 45000 ohms; transconductance, 
1200 umhos; plate ma., 0.75; total cathode ma., 20 maz; peak heater-cathode volts, 30 maz. Maximum 
rating of each diode unit: plate ma., 1 max. This type is used principally for renewal purposes. 


TWIN DIODE 


- Miniature, high-perveance type 
used as detector in FM and television 
circuits. It is especially useful as a 
12 AL 5 ratio detector in ac/de FM receivers. 
Raine pees Outline 7A, OUTLINES SECTION. 
3AL5, 6AL5 Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, this 
type is identical with miniature type 

6AL5. 


376 


Technical Data 


MEDIUM-MU TRIODE— 
POWER TETRODE 


Miniature type used in automobile-radio 
receivers operating from a 12-volt storage bat- 
tery. The triode unit performs the trigger func- 
tion and the tetrode unit performs the relay- 12AL8 
actuating function in automatic station-selec- 
tion circuits. Outline 8D, OUTLINES SEC- 
TION. Tube requires miniature nine-contact 
socket. Heater-voltage range (ac/dc), 10 to 
15.9; amperes at 12.6 volts, 0.55. Characteristics 
of triode unit as class Ai amplifier: heater volts, 12.6; plate volts, 12.6 (30 maz); grid volts (developed 
across 2.2-megohm resistor), —0.9; amplification factor, 13; plate resistance (approx.); 13000 ohms; 
transconductance, 1000 umhos; plate ma., 0.5; cathode ma., 20 max. Tetrode unit: heater volts, 12.6; 
plate volts, 12.6 (30 max); grid-No.1 (space-charge-grid) volts, 12.6 (16 absolute max); grid-No.2 (con- 
trol-grid) volts, (developed across 2.2-megohm resistor), —0.5 (-20 max); amplification factor (grid No.2 
to plate), 7.2; plate resistance (approx.), 480 ohms; transconductance (grid No.2 to plate), 15000 nmhos; 
plate ma., 40; grid-No.1 ma., 75. Peak heater-cathode volts, 30 maz. This type is used principally for 
renewal purposes. 


BEAM POWER TUBE— 
SHARP-CUTOFF PENTODE 


Duodecar type used as FM detec- 

(i0.)62g tor and audio-frequency output am- I2ALII 
plifier in television receivers employ- Related type: 

ing series-connected heater strings. 6AL11 
Outline 12B, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with duodecar type 6AL11. 


BEAM POWER TUBE 


Miniature type used as output 
amplifier primarily in automobile ra- 12AQ 5 
dio receivers operating from a 12-volt Related types: 
storage battery. Outline 7C, OUT- 5AQ5, 6AQ5A 
LINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.225. Except for heater ratings, this type is identical with 
miniature type 6AQ5. Within its maximum ratings, the performance of the 12AQ5 
is equivalent to that of the larger type 12V6-GT. 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube in 
compact ac/dc radio receivers. Out- 12AT6 
line7B,OUTLINES SECTION. Heat- sae At 
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater ratings, this type is 
identical with miniature type 6AT6. 


HIGH-MU TWIN TRIODE 


Miniature type used as push-pull 
cathode-drive amplifier or frequency 12AT7 


converter in the FM and television 
broadcast bands. Outline 8B, OUT- 
LINES SECTION. Tube requires 
miniature nine-contact socket.and may be mounted in any position. Each triode 
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unit is independent of the other except for the common heater. For typical oper- 
ation as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED AM- 
PLIFIER SECTION. 


HEATER ARRANGEMENT: Series Parallel 
HEATER: VOLTAGR (AC/DC) 5.5 e1e.0sisieceusioieiola, cxsisioiesiaisicioneie stnelsineis 12.6 6.3 volta 
HEATER CURRENT?! sccie dos cence eee oe eon come ee aaeToe ee meme 0.15 0.3 ampere 


DIRECT INTERELECTRODE CAPACITANCES: 
Grid-Drive Operation: 


Grid'to- Plate (Bach init) ee apna lied ie ote iatoee ena. Sie ee 1.5 pf 
Grid'to'\Cathode and Heaters(@ach unit) cs. cre arsiisl-iou iek oreennele 2.2 pf 
Plate to Cathode and Heater: 
Unit Noid canis es) icra reste uate reste aces Ou cavtelee si suste mrerer an Caster cae noone 0.5 pf 
Unit .NO.2). 6.5 cinerea, tis nates Coie ten Puro es ciate oer ohcte ae ermine 0.4 pf 
Cathode-Drive Operation: 
Cathode to Plate (Hach unit) 20.021 sxe snsle sietets.statorelerstsyeve eee craic ela 0.2 pf 
Cathode to Grid and Heater (Each unit) (000.2000. 000. 500+ seen nen 4.6 pi 
Plate|to:Grid:andsHeater\(Eachunit)) ss emesis ne tee eee ih8 pf 
Heater. to.Cathode(Wachyunit): joc. seee tacit sreiegsdtorsg ieee eae 2.4 pf 
CLASS A; AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 
PLATE: VOLTAGE 6. rs.c nce era's, epcralsiste'= ayes ee (ieis tusisies sooo eis tee eae eee oe 300 muz volts 
GRID VOLTAGE, Negative-bias' values? 27 oso c.sise occ ce wea reeilecs ccae —50 maz volts 
PLATD: DISSIPATION (s:«: stains eae ae ae Senge ried cane ine eee een 2.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode....... a. Bs seVoregenshevereherehototoleterte 90 maz volts 
Heater positive with respect to cathode. ..........cccecee ccc ceecece 90 max volts 
Characteristics: 
Plate Supply. Voltage: cs <<ctaeaeater esos Sees Teoria 100 250 volts 
Cathode-Bias:.. Resistor cs ..c phere hee ole eee eee 270 200 ohms 
Amplification Factor <i... emcee locteeitimeen ot eens 60 60 
Plate:-Resistance (Approx;)) tua eee natae eben seme 15000 10900 ohms 
‘Transconductances pau ccs mesiueieiscie cusolveiee Garcon ann 4000 5500 umhos 
Grid Voltage (Approx.) for plate current of 10 wa.............. -5 -12 volts 
Plate Current): 2500) tic ek oeeicaie ae cee cg ee aa ee eee 3.7 10 ma 
AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 
TYPE I2AT7 
Eg =12.6 VOLTS 
SERIES HEATER ARRANGEMENT 
“ 
w 
« 
wd 
a 
z 
< 
a 
2 
> 3 
w 
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< 
eT | 
a 
° 100 200 300 400 500 
PLATE VOLTS oacliniesee 
SHARP-CUTOFF PENTODE 
. H Pp 
Miniature type used in compact (5) 
ac/dc radio equipment as an rf ampli- 7 Ok 


fier especially in high-frequency, wide- a6! 
band applications. Outline 7B, OUT- \ 
12AU6 _ LINES SECTION. Heater volts .@ 
Related types: (ac/dc), 12.6; amperes, 0.15. Except 1s 
3AU6, 4AU6, 6AU6A for heater ratings, this type is identi- cor 
cal with miniature type 6AU6. 
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MEDIUM-MU TWIN TRIODE 12AU7 
Miniature types used as phase in- 
verter or push-pull amplifier in ac/dc 12AU7 A 
radio equipment and in diversified Related types: 
applications such as multivibrators or 7AU7, 9AU7 


oscillators in industrial control de- 

vices. Also used as combined vertical oscillator and vertical deflection amplifier, 
and as horizontal deflection oscillator, in television receivers. The 12AU7-A is also 
useful in applications critical as to microphonics. Outline 8B, OUTLINES SEC- 
TION. Tubes require miniature nine-contact socket and may be mounted in any 
position. Each triode unit is independent of the other except for the common 
heater. For typical operation as a resistance-coupled amplifier, refer to RESIST- 
ANCE-COUPLED AMPLIFIER SECTION. Type 12AU7 is a DISCONTIN- 
UED type listed for reference only. 


HEATER ARRANGEMENT: Series Parallel 
BPGATeR) VOLBAGE CAG/DO) iy cise s. a ayeurvesde os Sine aeiam cue binges a 12.6 God volts 
CATER COURRENT i) i cdl Seth yee eed bod baz boas sav 0.15 0.3 ampere 
DrreEctT INTERELECTRODE CAPACITANCES for 12AU7-A (Approx.): Unit No.1 Unit No.2 
Reet ANE Oe byl Ge Peeper ve tiee cscciog ctiivis a Sass hate Maa 3 Cys ae AS Iz: 1.5 pf 
Griditorcathode. and Heater: ssc vict aisos.clsr.almiee sleteneen fe i6ke 1.6 1.6 pf 
PiateiouGatnone andy ECA GEE oc. cicss esas cleat co ese eitiece #080 655 0.5 0.35 pf 


CLASS A; AMPLIFIER (Hach Unit Unless Otherwise Specified) 
Maximum Ratings for 12AU7-A, (Design-Maximum Values): 


LTE URGE Cis oo SG BAD Or OG nee Sed DERE Oe ott eC ge ere 330 max volts 
PLATE DISSIPATION: 
IDEA GPE ENTS - abn Neha Rave intent: oa Re Re eR en RR Toc Ata La 2.75 max watts 
Bothielatesa( Born units: Operating )icnccis secu ce swue emake geen ees 5.5 max watts 
PEPEATEV ENTS Cy BILURVEN NICE Pepe cise acre tes helen ie, oreo tele MELE omer ance patdiwiend & ores 22 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...............00eeesseeenes 200 max volts 
Heater positive with respect to cathode..............00e cs eveceveee 200° max volts 


® The de component must not exceed 100 volts. 


Characteristics for 12AU7-A: 


MP EUECRVIOLUA GS Cmte not oe (ote cis oiics'a oe sits ts fo co't ata Nnee aloes aifelietelia le cel ation) @tet tts 100 250 volts 
Bert (d BV OG EAC ea reais wer eke delloliar ee 65 Wis vara eile ellvttansh ation lauds Dhelipi br aiheteifexa Mignahes 0 -8.5 volts 
PTE LTACA RIOT ECA CUOL Walt Fetee outs Shs cain okotanons lucie aioli gout bev'e) ns oF agate 19.5 17 

BEALE UE COISUATICENUADDLOK Occ cys.eir + cry acter oreo GIS 6m © © ore oh tines 6250 7700 ohms 
Be AMSCONAUCTATICO AM aye... atiocl-s bis aie Gta sioasiols ol elalelslsiishec) ek eos! oke 3100 2200 umhos 
BREE MAG ULT ORG eA Metaie eh bikons: Crepes he acs Saeed Cocks elas Re Rebs re 11.8 10.5 ma 
Grid Voltage (Approx.) for plate current of 10 ya............ - -24 volts 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE I2AU7-A 

E¢=12.6 VOLTS 

SERIES HEATER 
ARRANGEMENT 


PLATE MILLIAMPERES 


PLATE VOLTS 
92CM-10548T 
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Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias opera tions =. says ers ays eka 2 od a eae ee oS eae «) elena 
Por cathode-bias operation: «4.5. is. ersysiese:syns ors si visio steps! aha, of oars seal nisl otel lone 


0.25 max megohm 
1.0 max megohm 


OSCILLATOR (Each Unit, Unless Otherwise Specified) 
For operation in a 525-line, 30-frame system 


Vertical- Horizonta!- 
Deflection Deflection 
Maximum Ratings for 12AU7-A, (Design-Mazximum Values): Oscillator Oscillator 
DC PLATE) VOLTAGE s.r. .oretags. 0.5 Sie eae ee seen oleate 330 max 330 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE........000cceccerecs —440 max —660 max volts 
PEAK CATHODE CURRENT 200% chide cate ciety cele toate tes 66 maz 330 max ma 
AVERAGE CATHODE ‘CURREND a acinteiie ce stedeie.o ols eos sieasie eis is 22 maz 22 max ma 
PLATE DISSIPATION: 
Each Plate: 4 62. 22h oo ae ce Satie ere SERRE Sere 2.75 max 2.75 max watts 
Both Plates (Both units:operating) «.... 6 ae:cscfewemes ow ore 5.5 mar 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200®mazx 200"mazx volts 
Maximum Circuit Value: 
2.2 max 2.2 max megohms 


Grid-Circuit, Resistance. 2c aia eter erie teiieieieiieteatiets 


VERTICAL-DEFLECTION AMPLIFIER (Each Unit Unless Otherwise Specified) 


For operation in a 525-line, 30-frame system 
Maximum Ratings for 12AU7-A, (Design-Maximum Values): 


DG PEATHI VOLTAGES 2 /clcs ett at oie aise iene uated Meus sustaile, cieps touche veneifel siete nea 330 max volts 
PEAK POSITIVE-CUESE PLATE VOLTAGE Fc erie cists cre'cis oieiie crave re isieieiione aretetade 1200 max volts 
PEAK NEGATIVE-PULSE GRID: VOLTAGE Ss oy yeterciercieistere aia oor <voroie terete eve era ele —275 maz volts 
PRAK CATHODE’ CURRENT? (0-2 Src ce ore ee SO eee eaters le eee stele eka 66 max ma 
AVERAGE CATHODE CURRENT iad tious bee com coer ole mie mis cata wi ea) evoke hey eneae nes 22 maz ma 
PLATE DISSIPATION: 

Hach Plate A> sooss8 isa wae ie ee oe eee OS ee gure SL olae eae ACR nee 2.75 max watts 

Both Plates (Both unitsoperating) so oss icc er oh aes succor eee 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ................02 eee e eee 200 max volts 

Heater positive with respect to cathode. ............0- eee r cece eee 200"®maxr volts 


Maximum Circuit Values: 


Grid-Circuit Resistance: _ 
Hor! cathode-bias: operation ceeracieke cnc cine chop eleiete susteieherisielelsteioleielelsiciatale 2.2 max megohms 


#The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 


" The de component must not exceed 100 volts. 


BEAM POWER TUBE on 
Glass octal type used as horizontal Ke th 


| 2 AV5 GA deflection amplifier in television receiv- 
Related types: ers employing series-connected heater 4@ Ne i % OF 
6AV5GA,25AV5GA strings. Outline19B, OUTLINES SEC- Cy © {s) 
TION. Heater volts (ac/dc), 12.6; am- Sj Go 
peres, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this type 
is identical with glass octal type 6AV5-GA. 


TWIN DIODE— 
HIGH-MU TRIODE 


] 2 AV6 Miniature type used as combined 


Relnieditypes detector, amplifier, and ave tube in 
3AV6, 4AV6, 6AV6 automobile and ac-operated receivers. 
Outline 7B, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 

0.15. Except for heater ratings, this type is identical with miniature type 6AV6. 
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MEDIUM-MU TWIN TRIODE 


Miniature type used as frequency converter 
in vhf tuners of television receivers, and as rf 
amplifier, oscillator, or mixer. Outline 8B, OUT- ] 2AN7 
LINES SECTION. Tube requires miniature 
nine-contact socket. Heater volts (ac/dc), 12.6 
* (series), 6.3 (parallel); amperes, 0.225 (series), 
0.45 (parallel). Characteristics as class A1 am- 
plifier (each unit): plate volts, 150 (300 maz); 
cathode-bias resistor, 56 ohms; amplification 
factor, 41; plate resistance (approx.), 4800 ohms; transconductance, 8500 pmhos; plate ma., 18; plate 


dissipation, 2.7 max watts; peak heater-cathode volts, 90 max. This type is used principally for renewal 
purposes. 


CMON SHARP-CUTOFF PENTODE 


H &)c2 Miniature type used as an rf or if 
| 4 amplifier up to 400 megacycles in com- 1 2AW6 
@ (Was OF pact ac/de FM receivers. Outline 7B, 
Cr) iS OUTLINES SECTION. Tube re- 
Gy quires miniature seven-contact socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings and terminal 
connections, this type is identical with miniature type 6AG5. 


HALF-WAVE VACUUM RECTIFIER 


Duodecar type used as damper 
tube in horizontal-deflection circuits 12AX3 
of television receivers employing series- Related types: 
connected heater strings. Outline 12C, 6AX3, 17AX3 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with duodecar type 6AX3. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal types used as damper 12AX4GT 
tubes in horizontal deflection circuits 
KG) of television receivers. Types aes 12ZAX4GTA 


GTA and 12AX4-GTB have a con-] DAXKAGTB 


trolled heater warm-up time for use in 
22 SS QD, series-connected heater strings. Out- Related types: 


: 6AX4GT, 6AX4GTB, 
line 14C, OUTLINES SECTION. GPCR SET oT 


25AX4GTA 


ic H 


These types may be supplied with pin 
No.1 omitted. Heater volts (ac/dc), 
12.6; amperes, 0.6; warm-up time (average) for 12AX4-GTA and 12AX4-GTB, 11 
seconds. Except for heater rating, these types are identical with glass octal type 
6AX4-GT. Type 12AX4-GT is a DISCONTINUED type listed for reference only. 


HIGH-MU TWIN TRIODE 

Miniature types used as phase in- 
verter or twin resistance-coupled am- 12AX7 
plifier in radio equipment. The 12AX7 
is also used in diversified applications 12ZAX7A 
such as multivibrators or oscillators in 
industrial control devices. Type 12A X7-A has controlled hum and noise character- 
istics and is used in high-fidelity audio-amplifier applications. Outline 8B, OUT- 


LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. Each triode unit is independent of the other except for 
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common heater. For characteristics and curves, refer to type 6AV6. For typical 
operation as a resistance-coupled amplifier, refer to RESISTANCE-COUPLED 
AMPLIFIER SECTION. 


HEATER ARRANGEMENT: Series Parallel 
HEATER VOLTAGE (AC/DC) S2528 «sateen cone cee 12.6 6.3 volts 
HEATER ‘CURRENT 53.5. 2.05 utOG Eo eee eee See oe cane 0.15 0.3 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No.2 
Grid to: Plate: (Each unite ioe pie tee 1G Bow pf 
Grid to Cathode and Heater (Each unit).............. 3 1.6 1.6 pf 
Plate to, Cathode and Heater (ep ae 0.46 0,34 pf 
CLASS A; AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Maximum Values:) 
PLATE VOLTAGE. 5). cc.ecisie's CAUSE EROS «ee eee ee ee eee 330 max volts 
PLATE DISSIPATION) 6.0004) sc.s1s Bees = scr kero betes wie ren ee eee 1,2 max watts 
GRID VOLTAGE: 
Negative-bias!value.. cco ns tis crs ce nee te ae eh cen paris aE ee —55 max volts. 
Positive-bias: value... 5.2000 Sos IE, | oie Sh ey Oe 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ..............ccececccccececccee 200 max volts 
Heater positive with respect to cathode... 52. i .2 550.50. -buevee codocceeen 200amax volts 


"The de component must not exceed 100 volts. 


Equivalent Noise and Hum Voltage, (Reference to Grid, Each Unit):® 
Average Valueiiiieii8.te Genelia, ee ceo Te once Tine nen ee eee eae 1.8 uvolts rms 


® Measured in ‘‘true rms’’ units under the following conditions: Heater voltage (parallel connection), 
6.3 volts ac; center tap of heater transformer grounded; plate supply voltage, 250 volts dc; plate load 
resistor, 100000 ohms; cathode resistor, 2700 ohms bypassed by 100-uf capacitor; grid resistor, 0 ohms; 
and amplifier covering frequency range between 25 and 10000 eps. 


HALF-WAVE VACUUM RECTIFIER 
Novar type used as damper tube “Oy 


| 2 AY3 in horizontal-deflection circuits of 
Related types: black-and-white television receivers. P 
6AY3, 17AY3 Tube has controlled warm-up time for 

use in series-connected heater strings. = « 
Outline 17A, OUTLINES SECTION. Heater volts (ac/dc), 12.6; amperes, 0.6; 
warm-up time (average), 11 seconds. Except for heater rating, this type is iden- 
tical with novar type 6AY3. 


MEDIUM-MU TWIN TRIODE 


Miniature type used in the first 

12 AY7 stages of high-gain audio-frequency 

amplifiers where reduction of micro- 

phonics, leakage noise, and hum are 

primary considerations. Outline 8B, 

OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 

mounted in any position. Each triode unit is independent of the other except for the 

common heater. Use of the 12.6-volt connection with an ac heater supply is not 

recommended for applications involving low hum. For typical operation as a 

resistance-coupled amplifier, refer to RESISTANCE-COUPLED AMPLIFIER 
SECTION. 


HEATER ARRANGEMENT: Series Parallel 
HEATER VOLTAGE (AC/DG) a)25. eet ee eee ee 12.6 6.3 volts 
HEATER CURRENT....... Sas eee Sea ee 0.15 0.3 ampere 
AMPLIFICATION®E ACTOR: (Kachyunit)*, (yee oieie) fe ae oe ee 44 
PLATE, RESISTANCE (Each unit, approx.)*.!2) 2.77.) S022 25000 ohms 
TRANSCONDUCTANCE® 36 co: = outed conte re eae Tn nite ee 1750 umhos 
* For plate volts, 250; grid volts, -4; plate ma., 3. 
CLASS A; AMPLIFIER (Each Unit) 
Maximum Ratings (Design-Center Values): 
PLATE VOLTAGE ass oo toe GOR oe os okie ee See aie ee 300 max volts — 
GRID VOLTAGE: 
Negative bias, value s.0os seca. cra okie hata is ae. Ge eee -50 max volts 
Positive bias value!%,. 20 *e Ses, Oe ee eee eee ee ee See 0 max volts 
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RMPRCERINE ISSTPA TION ete cre Gy ccshe lenis cl cipraie aie jenduisite ah bie supe te eneskalatie apardia-ovs\s une waters 1.5 max watts 
PRET OD Fi © UREN Diews fate ce ses 4 5.6.16. ean yaya cage. apace ce Guarabsiie m Gusrendye, dmintordebsaegeriemslera : 10 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... 2. <0... c.0 0-0 os sig ets cis eile 90 max volts 
Heater positive with respect to cathode... ......... cc cee eee eee eee ee 90 max volts 


HIGH-MU TWIN TRIODE 


eT Miniature types used in direct- 12AZ7 
coupled cathode-drive rf amplifier cir- 

©), cuits of vhf television tuners. Outline 12ZAZ7A 
8B, OUTLINES SECTION. Tubes re- 

quire miniature nine-contact socket 

and may be mounted in any position. Heatervolts (ac/dc) :12.6 (series), 6.3 (parallel) ; 
amperes, 0.225 (series), 0.45 (parallel); warm-up time (average), 12AZ7-A, 11 sec- 
onds. Type 12AZ7 isa DISCONTINUED type listed for reference only. For charac- 
teristics, class A; amplifier, refer to miniature type 12AT7. 


Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): Shield Shield* 
Gridito-b late; (Bach unit) a8 s set hone ects O iene eaeite fous 2 1.9 pf 
Grid to Cathode and Heater (Each unit)............... 2.6 2.8 pf 
Plate to Cathode and Heater: 
ACE Cos A price ae he bok cine eae esyeateue oreo levailelacerspe) eels overs se 0.44 1.4 pf 
CEOS INO, & Se oR A RE eRe ee eo See eye 0.36 1.6 pf 
4 With external shield connected to cathode of unit under test. 
CLASS Ai AMPLIFIER (Each Unit) 
12AZ7 12AZ7-A 
Design-Center Design-Mazxi- 
Maximum Ratings: Values mum Values 
Ber AID SAV OL TAG ORI Pertite aie rustic. og ova vere ouenhe Guaho) ee lacey fueneas (ane 300 max 330 max volts 
GRID VOLTAGE, Negative-bias value. ............00c0 eee aee —50 max —55 max volts 
SAVATED UO ISSIPATION 25 Pa8 6.5: 20 crat sacs ae Steeaine Olele sistas s elele aie eles s 2.5 max 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative withrespect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200°max 200°max volts 
° The de component must not exceed 100 volts. 
Maximum Circuit Values (Each Unit): 
Grid-Circuit Resistance: 
MOMAKEU-DIASTODELA LIONS) .ce crore siete eee ea eierale Te cisloutie © « ecltrerercterarsele’ ols.'s 0.25 max megohm 
MOTCACROGS=DIAB OPELa iON create ee nin 1s 5 clei =s40 plese eiscoueae e/ele.els oe je s\ oie ies 1 max megohm 


LOW-MU TRIODE 


Miniature type having high per- 12B4A 


veance used as vertical deflection am- 
plifier in television receivers. This type 
has a controlled heater warm-up time 
for use in series-connected heater 
strings. Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact 
socket and may be mounted in any position. Heater volts (ac/dc), 12.6 (series), 
6.3 (parallel); amperes, 0.3 (series), 0.6 (parallel) ;warm-uptime (average), 11seconds. 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


SaUEAT ISO VOLTA GE there orate oct SIONS ater ete elo NaHSINGS.Riaile, Sa CNRS OM ate uae belats larete fs 550 maz volts 
RID VOLPAGH ENepvative-bias Valen. cei sisals)e.¢ c/o aiclelels\e ecle/es) sl s1csis oleVele -50 max volts 
BUA TEM ISSTP ATION a cy oysous a rncreiecorel tcc sve vane.cueestetebe siensusus) Siete levenclecerol avs slsisie) sleel(oie 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............ 2. eee ee eee eeees 200 maz volts 
Heater positive with respect to cathode. .......... ses ee cence eee eeees 200°max volts 


Characteristics: 


BALE AVOLLALS Sem ered chee te oave: clare Go ceteeehe cman Rice Mae eles. io Ra tkeaeiea Soh ills « volts 
Grjd Voltage........... Deity : volts 
Amplification Factor : 

Plate Resistance (Approx.).......... iiGet onthanseDs aiaE ead Sate Sati 1030 ohms 
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Transconductance 5 scene. ainduniaoineaodnwn an beau hor eee eee eee 6300 umhos 
Plate: Currents icGv s.cichad nraueetee are trata fags ete or te cerue OURO Oa ee eR EE 34 ma 
Grid Voltage (Approx.) for plate current of 200 wa...............c cee ceee -32 volts 
Plate Current ‘for grid: voltageiof—23' volts.....0+...- sc oe Cree oe eee 9.6 ma 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias ‘opération:.:c. cca at oes clas ae dar RO eR hare Pen 0.47 max megohm 
For cathode-bias operations<<. oo cco cr ec tee Le ee eee 2.2 max megohms 


VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


DC'PLATE: VOLTAGE S;, cansp ogee ee he eee cee REET Te 550 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum)............ 1000tmaz volts 
PEAK NEGATIVE-PULSH.GRID' VOLTAGES 2.3 says bead eee ae eee —250 max volts 
PEAK CATHODE CURRENT) co once ook Seni bone ee eee 105 maz ma 
AVERAGE CATHODE) CURRENT? 24e7 fac Gast ee Reet ree eee 30 max ma 
PLATE: DISSIPATION «ina gros ach aad Faas Oe aoe 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ..............c00eeccscceees 200 max volts 

Heater positive with respect to cathode..............ccccceceececece 200°max volts 


Maximum Circuit Value: 


Grid-Circuit Resistance: 

For, cathode-bias operation’. 4. ..... <acctetes ote san de ee 2.2 max megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
{ Under no circumstances should this absolute value be exceeded. 
° The de component must not exceed 100 volts. 


TRIODE—PENTODE 


Glass octal type used as combined detector 

and rf or if amplifier in ac/dc receivers. Heater 

1 2B8GT volts (ac/dc), 12.6; amperes, 0.3. Characteristics 

of triode unit: plate volts, 90; grid volts, 0; 

amplification factor, 90; plate resistance, 37000 

ohms; transconductance, 2400 umhos; plate 

ma., 2.8. Characteristics of pentode unit: plate 

volts, 90; grid-No.2 volts, 90; grid-No.1 volts, 

3; plate resistance, 200000 ohms; transconductance, 1800 umhos; plate ma., 7; grid-No.2 ma., 2. This is 
a DISCONTINUED type listed for reference only. 


H Pp 
REMOTE-CUTOFF PENTODE mF OS) “i 
: Miniature type used as rf ampli- 4 o 
fier in ac/de standard broadcast re- | 
12BA6 ceivers, in FM receivers, and in other oO ATR: 
Related types: wide-band, high-frequency applica- (1) 
al yaa tions. Outline 7B, OUTLINES SEC- = 


TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with miniature type 6BA6. 


PENTAGRID CONVERTER 


Miniature type used as converter in ac/dc 

' superheterodyne circuits especially those for the 

| 2BA7 FM broadcast band. Outline 8D, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; am- 


etre iypec peres, 0.15. Except for heater rating, this type 
BA7 is identical with miniature type 6BA7. Type 
*12BAT is used principally for renewal purposes. 
H P 
REMOTE-CUTOFF PENTODE (4) 
J G 
Miniature type used as rf or if amplifier in 46) (6) 7 
12BD6 radio receivers. Outline 7B, OUTLINES SEC- \ 

TION. Heater volts (ac/dc), 12.6; amperes, 

Related type: 0.15. Except for heater rating, this type is 6 ATR « 

6BD6 identical with miniature type 6BD6. Type 1s 


12BD6 is used principally for renewal purposes. 
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PENTAGRID CONVERTER 


Miniature type used as converter 
in ac/dc receivers for both standard 
broadcast and FM bands. Outline 7B, 12BE6 
OUTLINES SECTION. Heater volts Related types: 
(ac/dc), 12.6; amperes, 0.15. Except 3BE6, 6BE6 
for heater ratings, this type is identical 
with miniature type 6BE6. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature type used as combined 
detector, amplifier, and ave tube 12BF6 
primarily in automobile radio receiv- Related type: 


ers operating from a 12-volt storage oars 


battery. Outline 7B, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with miniature type 6BF6. 


MEDIUM-MU TWIN TRIODE 


Miniature types used as combined 
vertical deflection amplifiers and ver- 12BH7 
tical oscillators, and as horizontal de- 
flection oscillators, in television receiv- T 2 B H7A 
ers. Type 12BH7-A has a controlled 
heater warm-up time for use in series-connected heater strings. These types are also 
used in other applications including phase-inverter circuits and multivibrator cir- 
cuits. Outline 8D, OUTLINES SECTION. Tubes require miniature nine-contact 
socket and may be mounted in any position. Each triode unit is independent of the 
other except for the common heater. Type 12BH7 is a DISCONTINUED type 
listed for reference only. 


HEATER ARRANGEMENT: Series Parallel 
TOA TR VOLTAGE (AC/DC) ocfe tacts) lenis «ste cueiesicters Olt er sioneie.a.e> 12.6 6.3 volts 
FABATHR CURRENT oe cic cai se eisgstt cc © se 8 6tagencteltine, «ern ole, ale 0.3 0.6 ampere 
HEATER WARM-UP TIME (Average) for12BH7-A............ _ 11 seconds 
DiREcT INTERELECTRODE CAPACITANCES (Approx.): Unit No.1 Unit No.2 
Sadie Lig CAs ene oo in SH per AO cai eae me Cth 2.6 2.6 pf 
Grid to Cathode and Heater. ..............-0ceeeseees 3.2 3.2 pf 
Plate to Cathode and Heater... .......-..eeeeeeeeeene 0.5 0.4 pf 
Plate of Unit No.1 to Plate of Unit No.2............... 0.8 pf 


CLASS A, AMPLIFIER (Zach Unit) 
Maximum Ratings, (Design-Center Values): 


PEAT WAVOL TA GHigce atti ae siameie stetya crete otellaisue, aTsicloks a1 eisisle tere ote eroltetstepe lel oletee ats 300 maz volts 
GRID VOLTAGE: 
INegativie-Dids VALUC Sic bjoleicis els ole ouch elr.« ciel) ol vieia'as, oiclelsialehe/e\sieinislels\eleie)eiee —50 max volts 
POs GL VO Dias VBL UC orsiata ciate rye ia ores Saree ellosley ol Shere Wie arate ‘olia,"aiverSiratare W ohereiere'e 0 maz volts 
ROA THOR CURRENT seialers ctiecetoleieiose dm isic rails latvinis, Mais ioi6lepstole) slekess, ates ceveleis eis (eis 20 maz ma 
PLATE DISSIPATION: 
Wachee ate te tee oes aie ode ae eiatobe rotate tition < tue sheitie) sis tebe ohn sielelore Oats orcs 3.5 max watts 
Both Plates (Both units operating). ........0.cccencececerssercerecs T max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode......... sss eeeeeeee ree ceees 200 max volts 
Heater positive with respect to cathode... ......,- ec eeee erste eeeee 200emazx volts 


® The de component must not exceed 100 volts. 


Characteristics: 
Plate Voltage ctor. 2 cetssiis lies solele: cvaicieie ols ovaial isle" leis) piciletalelafeievsre <lalisW olopovei4) 250 volts 
GE IALV OLERRE teats o oie o otetevess shal s 010) suelsleis/c,0'slelei(as:s70/9) sliclle sis)sleleisisiavcieisie sisiee -10.5 volts 
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Amplification’ Factor. $o.s:3 a: esesctayers arora cere elope ero ete techs ree 16.5 

Plate Resistance \(Approx.)..).2 Soe eter te eee cee ae eee ae aoa 5300 ohms 
Trarsconductance’s sis. see tewietere ccc atete aie eo erelo watts) Chalet ates eno eer etotate 3100 umhos 
Grid Voltage (Approx.) for plate current of 50ua....................2-5. —23 volts 
Plate: Current Wad. 2e Faz sabe oa Bioxaueychage GR eicke aLooNe stexcueseub tun auras testis Lacie ee 11.5 ma 
PlateiGurrentiforgrid. voltage of -14 volts. 4.2 see nee eee 4 ma 


Maximum Circuit Values: 


Grid-Cireuit Resistance: 
For fixed-bias: operation 52 2%. 2. Giorcasncvaie ss cles tere eae eared Oe ee 0.25 max megohm 
For: cathode-bias operation<.... ce ous eerie oo ee eee 1.0 max megohm 


OSCILLATOR (Each Unit) 


For operation in a 525-line, 80-frame system 


Vertical Horizontal 
3 A . Deflection Deflection 
Maximum Ratings, (Design-Center Values): Oscillator Oscillator 
DG PEATE VOLTAGE s 4 io, <: ere) sync tea 2s, oe Rewln oa) sYouaretey Yaroselarene 450 max 450 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE.............+-000- -400 maz -600 max volts 
PEAK CATHODE, CURRENT. taisterciatcisie hae aktars © 6 as inva ere 70 max 300 max ma 
AVERAGE: CATHODE) CURRENT iim cee ae icici oe tte sie tee eae 20 max 20 max ma 
PLATE DISSIPATION: 
Bia eh; Plates tices oy sicuae © aussie nie tee oe apts ois: aps siesecks sel he 3.5 max 3.5 max watts 
Both Plates\(Both unitsoperating) sss05.4.82 08 oe ee T max T max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... 200 max 200 max volts 
Heater positive with respect to cathode............... 200°max 200° maz volts 
Maximum Circuit Values: 
Grid-Cireuit, Resistance jas <cinaiers ratace roche ere tee aise 2.2 max 2.2 maz megohms 


VERTICAL DEFLECTION AMPLIFIER (Each Unit) 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


DC PLATE VOLTAGE Fao osc f Suketae see ae T ea toes ROLE nore eae 450 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute maximum)............ 1500smazx volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. 3.20. cece ee cae oat en eee —250 max volts 
PEAK CATHODE CURRENT 279 Peon oar tee ce eee 70 max ma 
AVERAGE CATHODE CURRENT fostessonte alot snciantee oe cake ee este nes, eres 20 max ma 
PLATE DISSIPATION: 
Bach! Plates 2 2255 si tatena cea oe Pe ace vot vee ae eta eae en ee 3.5 max watts 
Both.Plates<. Both units. operating) mpyerccs sep cusnsretere aoe won te eae T max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ cece e eee eeeee 200 max volts 
Heater positive with respect to cathode. ............. cee eee eee ee eee 200°max volts 


‘Maximum Circuit Value: 
Grid-Circuit Resistance: _ 
Foricathode-bias operations. «ae cies cis wierons ots ciencs sisecune = Sus ae 2.2 max megohms 
# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
®# Under no circumstances should this absolute value be exceeded. 
° The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


TYPE I2BH7-A 
E ¢=12.6 VOLTS 


PLATE MILLIAMPERES 


° 100 200 Akad yore BBE 
. = O2CM-7742TI 
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BEAM POWER TUBE 


Miniature type used in audio output stages 
of television and radio receivers employing 
series-connected heater strings. Outline 8D, ] 2BK5 
OUTLINES SECTION. Heater volts (ac/dc), 
12.6; amperes, 0.6; warm-up time (average), itp E 
seconds. Peak heater-cathode volts, 200 maz. 
When the heater is positive with respect to the 
cathode, the de component of the heater-cath- 
ode voltage must not exceed 100 volts. Except 


for heater and heater-cathode ratings, this type is identical with miniature type 6BK5. Type 12BK5 
is used principally for renewal purposes. 


Related types: 
6BK5, 25BK5 


REMOTE-CUTOFF PENTODE 


Miniature type used as if and rf amplifier 
H Go in automobile radio receivers operating from a 
x (6) 12-volt storage battery. Outline 7B, OUT- ] 2BL6 
LINES SECTION. Tube requires miniature 
Ss seven-contact socket. Heater-voltage range 
ZNig/ K (ae /de), 10 to 15.9; amperes at 12.6 volts, 0.15. 
Characteristics as class Ai amplifier: heater 
Per volts, 12.6; plate and grid-No.2 volts, 12.6 (30 
max); grid No.3 connected to cathode at socket; 
grid-No.1 volts, 0 maz; grid-No.1 resistor, 2.2 megohms, plate resistance (approx.), 0.5 megohm; trans- 
conductance, 1350 umhos; plate ma., 1.35; grid-No.2 ma., 0.5; cathode ma., 20 maz; peak heater-cathode 
volts, 30 max. This type is used principally for renewal purposes. 
G2 G) 


Ne) BEAM POWER TUBE 12BQ6GTB 


Glass octal type used as horizontal- 


n@) YYZ (7),, deflection amplifier in television re- / ] 2C U 6 


(6) ceivers employing  series-connected Related types: 
Ne K heater strings. Outline 15C, OUT- 68a6GtB/6cus: 17BQ6GTB, 
$3 LINES SECTION. This type may be  258Q6GTB/25cU6 


supplied with pin No.1 omitted. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up 
time (average), 11 seconds. Except for heater ratings, this type is identical with 
glass octal type 6BQ6-GTB/6CU6. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined sync sep- 
arator and horizontal phase detector in tele- 
vision receivers. Outline 8B, OUTLINES SEC- 12BR7 
TION. Tube requires miniature nine-contact 
socket. Heater volts (ac/dc), 12.6 (series), 6.3 
(parallel) ; amperes, 0.225 (series), 0.45 (parallel). 
Formaximumratings, characteristics, and curves 
of triode unit, refer to type 12AT7. Maximum 
ratings of diode units (each unit): peak inverse 
plate volts, 300 max; peak plate ma., 60 max; peak heater-cathode volts, 200 max (the de component 
must not exceed 100 volts). Type 12BR7 is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tube in 
horizontal-deflection circuits of black- | 2BS3 


and-white television receivers employ- Relniodievees: 

ing series-connected heater strings. 6BS3, 17BS3 
Outline 10D, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with novar type 6BS3. 
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SHARP-CUTOFF PENTODE 


Miniature type used as video amplifier in 

television receivers. Outline 8D, OUTLINES 

SECTION. Tube requires miniature nine-con- 

12BV7 tact socket. Heater volts (ac/dc), 12.6 (series), 

6.3 (parallel) ; amperes, 0.3 (series), 0.6 (parallel). 

Maximum ratings as class Ai amplifier: plate 

volts, 300 max; grid-No.3 volts, 0 maz; grid- 

No.2 volts, 175 max; grid-No.1 volts, —50 maz; 

plate dissipation, 6.25 max watts; grid-No.2 in- 

put, 1 max watt; peak heater-cathode volts, 200 max (the de component must not exceed 100 volts). 
This type is used principally for renewal purposes. 


FULL-WAVE VACUUM RECTIFIER 


12BW4 Miniature type used in full-wave 


Related type: power supplies having high de out- 

6BW4- put current requirements. Outline 8D, 

OUTLINES SECTION. Type 12BW4 

requires miniature nine-contact socket 

and may be mounted in any position. Heater volts (ac/dc), 12.6; amperes 0.45. It 

is especially important that this tube, like other power-handling tubes, be ad- 

equately ventilated. Except for heater ratings, this type is identical with miniature 
type 6BW4. 


SHARP-CUTOFF PENTODE 


Miniature types used as video 

12BY7 amplifier in television receivers. Type 
12BY7A 12BY7-A has a controlled heater 
warm-up time for use in series-con- 

nected heater strings. Outline 8D, 

OUTLINES SECTION. Tubes require miniature nine-contact socket and may be 


mounted in any position. Type 12BY7 is a DISCONTINUED type listed for 
reference only. 


HEATER ARRANGEMENT: Series Parallel 
HEATER: VOLTAGE (AC/DC) Ser aor inte eer eee eee 12.6 6.3 volts 
HEATER ‘CURRENT ORON ce rn ee ee en en 0.3 0.6 ampere 
HEATER WARM-UP TIME (Average) for 12BY7-A.........-... = 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid Nol to Plates i sfcccope etre pid etalon es Cc 0.063 pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 10.2 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield.. 3.5 pf 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE: SUPPLY. VOLTAGE hss ssl nas cde oe ae eee 330 max volts 
. GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE, Positive value.................. 0 max volts 
GRID-N:2)(SCREEN-GRID) VOLTAGE,_=. 5 00.0.2 os sl eet eee 190 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE: 
Negative=bias' value [94.400 Be, eee eee eee —55 maz volts 
Positive-bias value............... aera Stat eR ee ee ee ee 0 maz volts 
GRID-NO:2,INEBUT ae ire dee Sabepelte tee icho's ahunecauchrustonetewer serene ace ites 1.2 maz watts 
PLATE | DISSIPATION © cok ocho ee en ne ee 6.5 maz watts 
PEAK HEATER-CATHODE VoLTAGE: 
Heater negative with Fespectatocathode:t eee. ete ae ee ee ee 200 maz volts 
Heater positive with respect to cathode. .............00e cece eee eceee 200°mazx volts 


Characteristics: 


Plate Supe Moltage .....'s67.8 fee aise Seen ne ee eee ee 250 volts 
Grid NO:S235 0 FR o5 2 Ue sak tied Be ie ae Oy ne ee Connected to cathode at socket 
Grid-No. 3 SUP lye V Oltages certs iar ob Oe mae ote tee ee 180 volts 
Cathode-Bias Resistor. jo.) he oO ce ee ee eee 100 ohms 
Plate Resistance \(GApprox:)) 1955 S20 pet eer at ee 93000 ohms 
Transcondictance? 45.05 ces" ANG, Aeon ce eee 11000 umhos 
Plate Current.2.55 Seis wsptncsaiac cle ae ne ne ee 26 ma 
Grid-No.2:Current.tasicte Siete tos 2.5ieioic, SR RR ek ee ee ne i 5.75 ma 
Grid-No.1 Voltage (Approx.) for plate current of 20 wa................... -11.6 volts 
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Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation «02... 00002500000 ecceseaeccncearcreessane 0.25 max megohm 
For cathode-bias operation .........0cc cece cere scence sere ceccererce 1 max megohm 


The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 


Type I2BY7—-A 

E¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT. 

GRIO N®3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT 


SOCKET. 
GRID-N£2 VOLTS=!80 


PLATE MILLIAMPERES 


{-——+- +} 
PLATE VOLTS 
92CM-9234T! 
H @ P 
© SEMIREMOTE-CUTOFF PENTODE 
1@ (o)<2 Miniature type used in gain-con- 12BZ6 
At 4 trolled video if stages of television nalGiea Eotes! 
RO | 72., receivers. Outline 7B, OUTLINES 4g76 az, 6az6 
(1) 'S SECTION. Tube requires miniature 
oy seven-contact socket and may be 


mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, this type is identical with miniature type 6BZ6. 


Hr2 HIGH-MU TWIN TRIODE 


ene Miniature type used in sync-sepa- 
rator and sync-amplifier circuits of 
xr, television receivers. This tube is also 12BZ7 
used in clipping circuits and in general- 
purpose audio amplifier applications. 
Outline 8D, OUTLINES SECTION. Tube requires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc), 12.6 (series), 6.3 (par- 
allel); amperes, 0.3 (series), 0.6 (parallel). 

CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Center Values): 


TATED AV OUTAGE ayoretsy ol cto iehe) olels she) 0) casei sienoles 56 oueleuwcei¢) eis 008! sare lezel.s Se eusuayapesesacatel« 300 max volts 
GRID VOLTAGE: 
INevativie-biascv alte ye sia sieve ererehoiafe) oye terol esos oouetajsielaye) = =\o(ape (one ole enero) 9 0101 -50 max volts 
Positive DIAS VAlUCE 4. che ov citetetent eiaieiere teil ckele mie dhchelsue droit iso Yols ts io lous] vi ee)'0 0 maz volts 
UATE DISSIPATION Cat ain oie ron cecal cielel olateiolsifollelolloileleyefs\ alee lal s\'e) 91s (ei(eps)eie/ol* eel 1.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode .....--.. 6s essere eee ee ee nee 180 max volts 
Heater positive with respect to cathode ........--. e+ see cece ere e cers 180 max volts 
Characteristics: 
dhs NGEVIN, 6 So oho ondeooase roapGcoonoos peb.no SOsO NO COCmCIOD CblMO.c.cqooG 250 volts 
(OT GE i Bis cop MID Eeto oo cee 0 BOR MD.cI0.0.COOC OOOO no Opp. O50 Oo OOS —2 volts 
Amplification: WActor sc cle kasle xsl sielelelone|o clolal= mie)h ele) cl =/ee onsletalievelelatal@.c's erie ms) 100 
Plate Resistance (APprox.) ...... cesses cree cree cree eee e eee neeeeteernes 31800 ohms 
Transconductance 3200 »mhos 
IPlatenG Unren Gem r recite cic cere olononeieielelekoliel ye ol slinlevelsieielievavolelioslicie ole) alielere a 60-0)’ 2.5 ma 
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Maximum Circuit Value: 
Grid-Circuit Resistance: _ 
For’contact-potential-bias operation aca o..4.steeieis alate we oes sielat l= etree 5 max megohms 


1 2 Cc 5 Refer to type 12CU5 /12C5 


TWIN DIODE— 
SEMIREMOTE-CUTOFF PENTODE 


] 2C8 Metal type used as combined detector, 
amplifier, and ave tube in ac/dc receivers. Out- 

line 8, OUTLINES SECTION. Heater volts 

(ac/dc), 12.6; amperes, 0.15. Except for heater 


ratings, this type is identical with metal type 
6B8. Type 12C8 is used principally for renewal 


purposes. 
BEAM POWER TUBE 
12CA5 Miniature type used in the audio output 
stages of television receivers. This type has a 
Related types: controlled heater warm-up time for use in series- 
6CAS, 25CA5 connected heater strings. Outline 7C, OUT- 


LINES SECTION. Tube requires miniature 

seven-contact socket. Heater volts (ac/dc), 12.6; 

amperes, 0.6; warm-up time (average), 11 sec- 

onds. Peak heater-cathode volts: heater nega- 
tive with respect to cathode, 300 maz (the de component must not exceed 200 volts); heater positive 
with respect to cathode, 200 maz (the dc component must not exceed 1C0 volts). Except for heater and 
heater-cathode ratings, this type is identical with miniature type 6CA5. 


REMOTE-CUTOFF PENTODE 


Miniature type used as if amplifier in auto- 

mobile radio receivers operating from a 12-volt 

12CN 5 storage battery. Outline 7C, OUTLINES SEC- 
TION. Tube requires miniature seven-contact 

socket. Heater-voltage range (ac/dc), 10 to 15.9; 

amperes at 12.6 volts, 0.45. Characteristics as 

class A1 amplifier: heater volts, 12.6; plate and 

grid-No.2 volts, 12.6 (16 maz); grid-No.1 volts 

0 max; grid-No.1 resistor (bypassed), 2.2 meg- 

ohms; plate resistance (approx.), 0.04 megohm; transconductance, 3800 umhos; plate ma., 4.5; grid- 
No.2 ma., 3.5; peak heater-cathode volts, 16 maz. This type is used principally for renewal purposes. 


DIODE— 
REMOTE-CUTOFF PENTODE 


Miniature type used as combined 

12CR6 detector and audio amplifier in auto- 

mobile and ac-operated radio receiv- 

ers. The diode unit is used as an AM 

detector, and the pentode unit as an 

- automatic-volume-controlled audio amplifier. Outline 7B, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this type is 
identical with miniature type 6CR6. 


. -MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in television receivers 

employing series-connected heater strings. Pen- 

] 2CT8 tode unit is used as video amplifier; triode unit 
is used in sweep-oscillator syne-amplifier, syne- 

separator, and sync-clipper circuits. Outline 8D, 

OUTLINES SECTION. Tube requires mini- 

ature nine-contact socket. Heater volts (ac/dc), 

12.6; amperes, 0.3; warm-up time (average), 11 

seconds. Characteristics of triode unit as class 
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A. amplifier: plate supply volts, 150 (300 maz); cathode-bias resistor, 150 ohms; amplification factor, 
40; plate resistance (approx.), 8200 ohms; transconductance, 4900 umhos; plate ma., 9; plate dissipa- 
tion, 2.5 max watts. Pentode unit: plate supply volts, 200 (300 max); grid-No.2 supply volts, 125 (300 
max); cathode-bias resistor, 82 ohms; plate resistance (approx.), 0.15 megohm; transconductance, 7000 
umhos; plate ma., 15; grid-No.2 ma., 3.4; plate dissipation, 2.75 maz watts; grid-No.2 input, 0.9 max 
watt. Peak heater-cathode volts, 200 max (the de component must not exceed 100 volts when heater is 
positive with respect to cathode). This type is used principally for renewal purposes. 


BEAM POWER TUBE 


Miniature type used in the audio 1 2CU 3) 


output stage of television receivers em- 
ploying series-connected heater strings. 1 2C 5 
Outline 7C, OUTLINES SECTION. Related types: 


6CU5, 17CU5 


Heater volts (ac/dc), 12.6; amperes, 
0.6; warm-up time (average), 11 seconds. Except for heater rating, this type is 
identical with miniature type 6CU5. 


Refer to type 12BQ6-GBT /12CU6 12CU6 


REMOTE-CUTOFF PENTODE 


Miniature type used as rf amplifier in low 
B+ voltage automobile radio receivers operat- 
ing directly from 12-volt storage-battery sys- 
tems. Outline 7B, OUTLINES SECTION. Tube ] 2CX6 
requires miniature seven-contact socket. Heater- 
voltage range (ac/dc), 10 to 15.9; amperes at 
12.6 volts, 0.15. Characteristics as class A1 am- 
plifier: heater volts, 12.6; plate and grid-No.2 
volts, 12.6 (33 max); grid No.3 connected to 
cathode at socket; grid-No.1 voits, 0 maz; grid-No.1 resistor (bypassed), 2.2 megohms; plate resistance 
(approx.), 0.04 megohm; transconductance, 3100 umhos; plate ma., 3; grid-No.2 ma., 1.4; peak heater- 
cathode volts, 30 max. This type is used principally for renewal purposes. 


Pp 
¥ S HALF-WAVE VACUUM RECTIFIER 
© Glass octal type used as damper 
diode in horizontal-deflection circuits 12D4 
ne) aA 2), of television receivers employing series- 
(1) ¥ (8) connected heater strings. Outline 14C, 
ic 4 OUTLINES SECTION. Tube re- 


quires octal socket and may be mounted in any position. Socket terminals 1, 2, 4, 
and 6 should not be used as tie points. This type may be supplied with pin 1 omit- 
ted. It is especially important that this tube, like other power-handling tubes, be 
adequately ventilated. Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time 
(average), 11 seconds. 


DAMPER SERVICE 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


PEAK INVERSE PLATE VOLTAGE#:. 2... 0.0200 e eee cee eee eee terete eetes 4400 max volts 
PRA PLATE CURRENT... sarceietee fice: amie ets slieleitdn teckel olfehens loralr = ere, ara ai © 900 max ma 
ID GPA TEN CURRENT ao ooo euelieseekoiricctct o tolonestos-tebcedth= Ue ello loli cade Selhanieceyshele .olfeiri=i(e 21 155 max ma 
AGA TES DISSIEA TION fey ssetee 5 ccmesae ol vile © ciel el oler= io) seep sists) elledeNaitp ehailsliaketsbe| *ys)@) gala (ero) 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode#.........--..ee eee eee e eres 44004max volts 
Heater positive with respect to cathode.........--. 2. sees eer ee eees 3008max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

4 The de component must not exceed 900 volts. 

® The de component must not exceed 100 volts. 
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BEAM POWER TUBE 


Miniature type used as vertical- 

12D B 5 deflection-amplifier tube in television 
receivers employing series-connected “: 

heater strings. Outline 8D, OUT- 

LINES SECTION, except all vertical 
dimensions of this type are 1/8 inch greater. Tube requires miniature nine-contact 
socket and may be operated in any position. Heater volts (ac/dc), 12.6; amperes, 

0.6; warm-up time (average), 11 seconds. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values) : 


PLATE VOLTAGES o)3.0 50 555,05 re on ee pee ee 300 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE... .........-0- 0c cececcecsccuceeers 150 max volts 
GRID-NO:2)NBURE soe er icc et nets SCARE ROE eee 1.25 max watts 
PLATE. DISSIPATION}. oz. 3.. « <eehans Cae a ees EE, Fee 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................--0-0eeeceee 200 max volts 

Heater positive with respect to cathode...................000ee00e- 200°®max volts 
Typical Operation: 
Plate ‘Supply Voltage :..4)<.: Scanned Poe eee GEE De ee eee 200 volts 
Grid-No:2 Supply Voltage: . 2540 SAS eo ee eee eee 125 volts 
Cathode-Bias Resistor. :).5).2500 30 cos lo pat ae noe ee ee 180 ohms 
Peak AF Grid-No;1, Voltages.¢ cats ot eee ee 8.5 volts 
Zero-Signal Plate Ourrent Ae) ease oe ee oe eee 46 ma 
Maximum-Signal Plate: Currents.¢.) ou 2e oo Le ee eee 47 ma 
Zero-Signal Grid-No.2:Current see ie ee ee oe ee 2.2 ma 
Maximum-Signal,Grid-N o:2:Current..,2- eee eee 8.5 ma 
Plate Resistance (A pprox.).. Sita aos eee pa ae Cee 28000 ohms 
Transconductance \) 0... acto Beet eee Re ee ee ee ee 8000 umhos 
Load Resistance, oye. 52 io..5. «vee Oe eo Re Oa OE GOCE Se eee 4000 ohms 
Total*Harmonic, Distortion ..2%¢: 540 oe eee eee eee 10 per cent 
Maximum=Signal Power Outputst2) ho een eee eee eee 3.8 watts 


Maximum Circuit Values: 

Grid-No. 1 Circuit Resistance: 
For:fixed-bias operation #200. eaten eaten oe Cee 0.1 max megohm 
Forjcathode-biasoperationas..0 oe ce.ase ee Lene eee 2.2 max megohms 


VERTICAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, $30-frame system 
Maximum Ratings, (Design-Center Values): 


DC. PLATE: VOLTAGE iilcrts Cae eae LT ere ee DE Eee 300 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE (Absolute Maximum)*............. 2000®mazx volts 
DC GRID-N0O.2 (SCREEN-GRID) VOLTAGE ................. eee ceeucecees 150 maz volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. —250 maz volts 
PEAK ‘CATHODE CURRENT coves toe ee ee eee eee eee 200 max ma 
AVERAGE ‘CATHODE CURRENDoctt ds BO ee eee eee 55 max ma 
GRID-NO.2Z,INPUBis. aie Sake chee rele Oe ore ee ee 1.25 max watts 
PLATE DIBSIPATION j..:. 5.5.5 SSR naet i Ae a I a ek. ee 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............-.....0eeeeueeee 200 max volts 

Heater positive with respect to cathode. ..............0-.00c0e ee uee 200°®mazx volts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation.” os. ccrecc Net a oe ae 0.1 max megohm 
For:cathode-bias operation: 2.4... e re cas et ee oe ee eee 2.2 max megohms 


® The dec component must not exceed 100 volts. 

“ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 
525-line, 30-framesystem, 15 percent of one vertical scanning cycleis2.5 milliseconds. 

® Under no circumstances should this absolute maximum value be exceeded. 


DIODE— 
, REMOTE-CUTOFF PENTODE 


Miniature type used in automobile radio 
receivers; pentode unit is used as rf or if am- 
plifier. Outline 8B, OUTLINES SECTION. 

12DE8 Tube requires miniature nine-contact socket. 

Heater-voltage range (ac/dc), 10 to 15.9; am- 

peres at 12.6 volts, 0.2. Characteristics of pen- 

tode unit as class Ai amplifier: heater volts, 

12.6; plate and grid-No.2 volts, 12.6 (30 maz); 

grid No.3 connected to cathode at socket; grid-No.1 volts (developed across 2.2-megohm resistor), 

—0.8; plate resistance (approx.), 0.3 megohm; transconductance, 1500 umhos; plate ma., 1.3; grid-No.2 

ma., 0.5; cathode ma., 20 maz; peak heater-cathode volts, 30 max. Maximum diode plate ma., 5; tube 
voltage drop for plate current of 20 ma., 5 volts. This type is used principally for renewal purposes. 
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Ha) _@ SHARP-CUTOFF PENTODE 
Miniature type used as if-ampli- 
- | re fier tube in television receivers. Out- 12DK6 
@) =) line7B, OUTLINESSECTION. Heat- Relaied tyoss: 
K / °3 er volts (ac/dc), 12.6; amperes, 0.15. 3DK6, 6DK6 
LY Except for heater ratings, this type 


is identical with miniature type 6DK6. 


TWIN DIODE — POWER TETRODE 


Miniature type used as combined detector, 
ave diode, and power amplifier in low B+volt- 
age automobile radio receivers operating from 
12-volt storage-battery systems. Outline 8D, 12DK7 
OUTLINES SECTION. Tube requires minia- 
ture nine-contact socket. Heater-voltage range 
(ac/dc), 10 to 15.9; amperes at 12.6 volts, 0.5. 
Cn Pp, Typical operation of tetrode unit as class Ai 

$ amplifier: heater volts, 12.6; plate and grid- 

No.2 volts, 12.6 (30 max); grid-No.1 resistor, 15 megohms; peak af grid-No.1 volts (from 0.2-megohm 
signal source), 1.4; plate ma., 6 (zero-signal), 2.5 (maximum-signal) ; load resistance, 3500 ohms; maxi- 
mum-signal power output, 10 milliwatts; plate dissipation, 0.5 max watt; peak heater-cathode volts, 
30 max. Diode characteristics (each unit); heater volts, 12.6; plate volts, 10; plate ma., 1. This type is 
used principally for renewal purposes. 


TWIN DIODE—POWER TETRODE 


Miniature type used as combined detector 
and power amplifier driver in low B+ voltage 
automobile radio receivers operating directly 12DL8 
from 12-volt storage-battery systems. Outline 
8D, OUTLINES SECTION. Tube requires 
miniature nine-contact socket. Heater-voltage 
range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 
0.55. Typical operation of tetrode unit as audio 
driver: heater volts, 12.6; plate volts, 12.6 (30 
max); grid-No.2 (control-grid) volts (obtained by rectification through a 2.2-megohm resistor), —2 
(-20 max); peak af grid-No.2 volts (obtained from 0.1-megohm source), 2.5; grid-No.1 (space-charge- 
grid) volts, 12.6 (16 absolute max); plate ma., 40 (zero-signal), 8 (maximum signal); grid-No.1 ma., 75; 
load resistance, 800 ohms; maximum-signal power output, 40 milliwatts. Characteristics: plate, heater, 
and grid-No.1 volts, 12.6; grid-No.2 volts, —0.5; plate resistance (approx.), 480 ohms; transconductance 
(grid No.2 to plate), 15000 uzmhos; amplification factor (grid No.2 to plate), 7.2. Maximum diode plate 
ma.(each unit), 5. Peak heater-cathode volts, 30 max. This type is used principally for renewal purposes. 


Pp 
S) HALF-WAVE VACUUM RECTIFIER 
*®) , 
Glass octal type used as damper 
tube in horizontal-deflection circuits of | 2DM4 
i) Qa, OF television receivers employing series- Related types: 
(a) connected heater strings. Outline 14F, 6DM4,17DM4 


OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
rating, this type is identical with glass octal type 6DM4. 
G2 Pp G 


@)n (5) BEAM POWER TUBE 


Glass octal types used as horizon- ] 2DQ6A 


tal-deflection-amplifier tubes in tele- 


1 
WG, <w QF vision receivers employing series-con- ] 7) DQ@6B 


NC 


@) 


(6) nected heater strings. Outline21, OUT- Related types: 
NC K LINES SECTION. Heater volts 6DQ6A, 6DQ6B, 
es (ac/dc), 12.6; amperes, 0.6; warm-up 17DQ6A, 17DQ6B 


time (average), 11 seconds. Except for heater ratings, these types are identical with 
glass octal types 6DQ6-A and 6DQ6-B, respectively. 


393 


RCA Recetving Tube Manual 


POWER PENTODE 


Miniature type used as video-output-am- 
plifier tube in television receivers employing 
series-connected heater strings. Outline 8D, 
OUTLINES SECTION. Tube requires mini- 

] 2DQ7 ature nine-contact socket. Heater volts (ac/dc), 

12.6 (series), 6.3 (parallel) ; amperes, 0.3 (series), 

0.6 (parallel); warm-up time (average), 11 sec- 

onds. Characteristics as class Ai amplifier: plate 

supply volts, 200 (330 maz) ; grid- No.3. connected 

to cathode at socket; grid-No.2 supply volts, 

125 (330 maz); cathode-bias resistor, 68 ohms; plate resistance (approx.), 53000 ohms; transconduct- 

ance, 10500 umhos; plate ma., 26; grid-No.2 ma., 5.6; plate dissipation, 6.5 max watts; grid-No.2 in- 

put, 1.1 max watt; peak heater-cathode volts, 200 maz (the de component must not exceed 100 volts 
when heater is positive with respect to cathode). This type is used principally for renewal purposes. 


TWIN DIODE—POWER TETRODE 


Miniature types used as combined detec- 


tors and power-amplifier drivers in low B+ volt- 
12DS7 age automobile radio receivers operating di- 
rectly from12-volt storage-battery systems.Out- 
12DS7A line 8D, OUTLINES SECTION. Tubes re- 
quire miniature nine-contact socket. Heater 


voltage range (ac/dc), 10 to 15.9; amperes at 

12.6 volts, 0.4. Maximum ratings of tetrode unit 

as audio driver: plate and grid-No.2 (control- 
grid) volts, 16 max; grid-No.1 (space-charge-grid) volts, -16 max; peak heater-cathode volts, 16 maz. 
Characteristics and typical operation with grid-No.2-resistor bias, refer to type 12DL8. Maximum 
diode plate ma. (each unit), 5. Type 12DS7-A is a DISCONTINUED type listed for reference only. 
Type 12DS7 is used principally for renewal purposes. 


BEAM POWER TUBE 


1 DT 5 Miniature type used as vertical- 
2 deflection-amplifier tube in television 


Related type: receivers employing series-connected 

6DT5 heaterstrings. Outline8D, OUTLINES 

SECTION. Heater volts (ac/dc), 12.6; 

amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with type 6DT5. 


n 
HIGH-MU TWIN TRIODE © 
Miniature type used as push-pull “@@ Wo ‘4 
12DT8 rf amplifier and as combined oscillator qd 
Related type: and mixer in FM tuners. Also useful cr} Kt, 
6DT8 in a wide variety of applications in 


radio and television receivers. Outline 
8B, OUTLINES SECTION. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, interelectrode capacitances, and basing arrangement, this type is 
identical with miniature type 12AT7. Except for heating ratings, type 12DTS8 is 
identical with miniature type 6DT8. 


TWIN-DIODE— POWER TETRODE 


Miniature type used as combined detector, 

ave, and power-amplifier driver in low B+ volt- 

age automobile radio receivers operating di- 

] 2 D U 7 rectly from12-volt storage-battery systems.Out- 
line 8B, OUTLINES SECTION. Tube requires 

miniature nine-contact socket. Heater-voltage 

range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 


0.25. Typical operation of tetrode unit as audio 
driver: heater volts, 12.6; plate and grid-No.2 
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volts, 12.6 (16 max); grid-No.1 voltage obtained by rectification through 2.2-megohm resistor; peak af 
grid-No.1 volts, 2.2; load resistance, 2700 ohms; maximum-signal power output, 25 milliwatts. Maxi- 
mum diode plate ma. (each unit), 1. Peak heater-cathode volts, 16 max. This type is used principally 
for renewal purposes. 


TWIN DIODE—POWER TETRODE 


Miniature type used as combined detector 
and power-amplifier driver in low B+ voltage 
G27p,automobile radio receivers operating directly 
from 12-volt storage-battery systems. Outline 12DV8 
8D, OUTLINES SECTION. Tube requires 
D miniature nine-contact socket. Heater-voltage 
is 2 range (ac /dc), 10 to 15.9; amperes at 12.6 volts, 
0.3875. Typical operation of tetrode unit as audio 
driver: heater volts, 12.6; plate and grid-No.1 
(space-charge-grid) supply volts, 12.6 (16 maz); grid-No.2 resistor, 4.7 megohms; cathode-bias resistor, 
18 ohms; peak af grid-No.2 supply volts (obtained from 0.3-megohm signal source), 1.2; plate resistance 
(approx.), 900 ohms; transconductance (grid No.2 to plate), 8500 »mhos; amplification factor (grid No.2 
to plate), 7.6; indicated-signal plate ma., 6.8; grid-No.1 ma., 54; load resistance, 1250 ohms; indicated- 
signal power output, 5 milliwatts. Maximum diode plate ma. (each unit), 5. Peak heater-cathode volts, 
16 max. This type is used principally for renewal purposes. 


DUAL TRIODE 


ay Miniature type containing high- 
mu and medium-mu triodes; used as 12DW7 
kr, amplifier and phase inverter in audio 
(9) equipment. Outline 8B, OUTLINES 
Pt2 HM SECTION. Tube requires miniature 
nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
12.6 (series), 6.3 (parallel); amperes, 0.15 (series), 0.3 (parallel). 


CLASS Ai AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): Unit No.1 Unit No.2 
EATER EV OLAS A GE Heer easier eas oh et oe > icicle fat ssl easy elie wyaite cies. wpe aleis 330 max 330 max volts 
GRID VOLTAGE: 
INegati Ve-DINS avAlUGs cristae. nies) tn ste shore ernie tane ictal cieyeNaratorsis 55 max - volts 
Positive-piasrval ue Heres tle es. Sete eR sip nes 0 max = volts 
SATHODN GURREN Tite sete ae Steele ee eat oie aiens He NOs = 22 max ma 
PEA TOPL DISSIPATION: Ait 2:10 Ra sielecrels ipher at's. ale Sher oret ot oeeteretova, oomtate 1.2 max 3.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200°max 200°max volts 
Characteristics: Unit No.1 Unit No.2 
DTG TRI Gon Ae Sheed San noe oo reor 100 250 100 250 volts 
SETA es OO ee re roe 6 Geo Tho OC =i —2 0 -8.5 volts 
AMM PifiCAatlonl Lh ACCOR. fc. cle jess a sinveirya' = sie 100 100 20 17 
Plate Resistance (ApproxX.) 3.2. .0.05...+-2--. 80000 62500 6500 7700 ohms 
PTANSCONGIUCEANGE petal ace afl rey evar ete wigs lel, che te 1250 1600 3100 2200 »mhos 
PTA OMOUTTENE Siete sans = fusions Ole, ashe: Aemonedet ates 0.5 12 11.8 10.5 ma 
Grid Voltage (Approx.) for plate current of 10 na = = - —24 volts 


Maximum Circuit Values: 


Grid-Circuit Resistance: Unit No.1 Unit No.2 
Bomixed- bias operation easier a vei ieee earls 0.25 max 0.25 max megohm 
Blorcathode-bias Operation’. oie see e ie ee we sai © 1 max 1 max megohm 


© The de component must not exceed 100 volts. 
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MEDIUM-MU TRIODE— 
REMOTE-CUTOFF TETRODE ee 


Miniature type used in low B+ voltage 
automobile radio receivers operating directly Gate, 
] 2DY8 from 12-volt storage-battery systems. The tet- 
rode unit is used for relay service in a signal- 
seeker. Outline 8B, OUTLINES SECTION. kra2) WS (8) Pr 
Tube requires miniature nine-contact socket. 
Heater-voltage range (ac/dc), 10 to 15.9; am- & 
peres at 12.6 volts, 0.35. Characteristics as class 'TR OF 
Ai amplifier: heater volts, 12.6; plate and grid- 
No.2 (pentode unit) volts, 12.6 (16 max); grid volts (triode unit), 0; grid-No.1 resistor (pentode unit), 
2.2 megohms; amplification factor (triode unit), 20; plate resistance (apprcx.), 10000 ohms (triode unit), 
5000 ohms (tetrode unit); transconductance, 2000 umhos (triode unit), 6000 umhos (tetrode unit); 
plate ma., 1.2 (triode unit), 14 (tetrode unit) ; grid-No.2 ma. (tetrode unit), 2; peak heater-cathode volts, 
16 max. This type is used principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


H G2 
1 2IDZ 6 Miniature type used as rf and if x oS 
amplifier in low B+ voltage automo- | 
bile radio receivers operating directly 6) AVP 


from 12-volt storage-battery systems. 


Outline 7B, OUTLINES SECTION. et 
Tube requires miniature seven-contact socket and may be mounted in any position. 
HEATER-VOLTAGE RANGE (AC/DC) © ee aenae renee cee eee 10.0 to 15.9 volts 
HEATER CURREND (A: pprox.)) at, 12-Gnvolts ree eee oer cek tae are eee 0.19 ampere 
D1rRECT INTERELECTRODE CAPACITANCES: 
Grid:No. ito: Plate. =... ..46 30s A ee eee ee eee 0.05 max pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 9.5 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. .... 4 pf 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PUATE, VOLTAGE ae 5 cia « cisgeaa roy eect cae terete: cee tet RTT. oR ee 16 max volts 
GRID-N0:2)(SCREEN-GRID)) VOLTAGES Sioa on cee sei eee 16 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................-0-e eee 16 max volts 
Heater positive with respect to cathode. ..............0ccceceeceecs 16 max volts 
Characteristics with 12.6 Volts on Heater: 
Plate Voltage? seis) ee et te a ene Blo ec Cee eee 12.6 volts 
Grid:N0.3 :.94 22 OEE. Ghat mere ROA ee oe oe ne ce ee ae Connected to cathode at socket 


AVERAGE CHARACTERISTICS 


Type 12DZ6 E-¢=i2.6 VOLTS 

GRID N23 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID—-N22 VOLTS=12.6 


Hee ae 


( 


PLATE (Ib) OR GRID—-N#2 (Ic 5) MILLIAMPERES 


a 
iv 
: 
= 
a. 


AIAN 
Hite 


PLATE VOLTS 
92CM—10399T 
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GId= NO; 2eViOLUR LE ic t.raarorn. aqoretey sin leone avanehavale <aceila Wo eineuwratlee eel eterar ss bs Me we neifoites(oso9 ies L256 volts 
Grid-NovEsupply Voltage ss. isco cts. ccs hte iste ores aisha yee cease op eretere cities 0 volts 
Grid=NojeResistor (By passed tna fee ners ante tees Cee a ata ee en ee 10 megohms 
Grid=Nospesistori(CBy passed) 2s ers ies ntees eee ooo ais eis Mave series si alonenat teicher oe 10 megohms 
Platesresistan ce! (A pprox.)).yorcpaseyelonert we lGeds <yeem ws Sie wich eteevelienereayeda Glow ie oe wt 25000 ohms 
MIST ATISCONCUICERTICE Nie oP osrs te atts Selle cha cps ooh ccsttacrer Se Pa sont oRauor ahs, GRAMS URS uA CE Sce 3800 umhos 
Grids No.1 and No.3 Supply Voltage (Approx.) for transconductance, grid 
INGuEcomDlatemormO:MmnOS sn asco ota cmtee cele cite ciule Ger citints o oie seek ls -10 volts 
PLR EESCAIEPON GM ee rere tac Aes ee ee ered ec ST eis til ot eraya a ee hatate ay peer ee ete 4.5 ma 
GericlaiNios 2 Current. cwaunce.trerie rn, sieiel ae na.rar at tak an otsWacai outs tei Pabe tema oy oaeana abel automate 252 ma 
Maximum Circuit Values: 
rida Orla © IT GUILHEVOSISCAN CO taper evetersalier seers ayer scoteltalaeycayres susttsiror'a) ol el avavial’s (statatcrapee 10 max megohms 
GrIG= NOlS= Circuits vesistanCe@s © fysisiclncieteke Hloiens chara ahlele ave steve. sletidieutatets aiele sue 10 max megohms 


®For longest life, it is reeommended that the heater be operated within the voltage range of 11 to 14 volts. 


REMOTE-CUTOFF PENTODE 


Miniature type used as rf amplifier in low 
"x! (6) B+ voltage automobile radio receivers operat- 
ing directly from 12-volt storage-battery sys- 
\ tems. Outline 7B, OUTLINES SECTION. Tube ] 2 EA6 

(7) requires miniature seven-contact socket. Heater- 
ZY, voltage range (ac/dc), 10 to 15.9; amperes at 
12.6 volts, 0.19. Characteristics as class A1 am- 
G| plifier: heater volts, 12.6; plate and grid-No.2 
volts, 12.6 (16 max); grid No.3 connected to 

cathode at socket; grid-No.1 resistor (bypassed), 10 megohms; plate resistance (approx.), 32000 ohms; 

transconductance, 3800 umhos; plate ma., 3.2; grid-No.2 ma., 1.4; peak heater-cathode volts, 16 max. 

This type is used principally for renewal purposes. 


MEDIUM-MU TRIODE— 
SEMIREMOTE-CUTOFF PENTODE 


Miniature type used as combined vhf oscil- 
lator and mixer in low B+ voltage automobile 
radio receivers operating directly from 12-volt 12EC8 
storage-battery systems. Outline 8B, OUT- 
LINES SECTION. Tube requires miniature 
nine-contact socket. Heater-voltage range 
(ac /de), 10 to 15.9; amperes at 12.6 volts, 0.225. 
Characteristics as class Ai amplifier: heater 
volts, 12.6; plate and grid-No.2 (pentode unit) 
volts, 12.6 (16 max); grid-No.1 supply volts, 0; grid-No.1 resistor, 4700 ohms (triode unit), 33000 ohms 
(pentode unit); amplification factor (triode unit), 25; plate resistance (approx.), 6000 ohms (triode 
unit), 0.75 megohm (pentode unit) ; transconductance, 4700 umhos (triode unit), 2000 umhos (pentode 
unit); plate ma., 2.4 (triode unit), 0.66 (pentode unit); grid-No.2 ma. (pentode unit), 0.28; peak heater- 
cathode volts, 16 maz. This type is used principally for renewal purposes. 


BEAM POWER TUBE 


Miniature type used as audio-out- 
put amplifier in radio and television 1 2 ED iS) 


receivers employing series-connected 

heater strings. Outline 13, OUTLINES 

SECTION. Tube requires miniature 

seven-contact socket and may be mounted in any position. Heater volts (ac/dc), 
12.6; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PEATE V OL TAGs Sr 5 secectopens eos are) Saas ota wore elie wie ote) a) SPT Stasi ernie ws acess 150 max volts 
GRID-NO2 (SCREBN-GRID)) VOLTAGE oiyerercilaiel si ousted ofel's chavetal ole) elier'e)) 0 41 s/s) ere tsese 150 max volts 
ERT T= NO COLIN Thc enc aeons kaa Boks ab te haieno Pete cex Ue Sevok sncvedatelil shaven ere sere hens 1.5 max watts 
PATER ISSIPA TION Sele etetes nie erteaisameeiersievclslene eyoneere/sratetslieis ers icvaieuer, @ s/On 6.25 max watts 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ cece ee eeee 300° max volts 
Heater positive with respect to cathode. ..............0 cece eee ceees 200" max volts 


Typical Operation: 


Plate. Voltage 2: oti. 50 J otn ee ee Ce ee 110 125 volts 
Grid-No:2V oltage. 3500 te ere Gee eee na, Beene 110 125 volts 
Grid-No.1 (Control-Grid) Voltage ................00c0ecees -4 -4.5 volts 
Peak AF Grid=No.) Voltaget no0 . yee eae ee ee oe 4 4.5 volts 
Zero-Signal Pilate Current ct tees ee Pere 32 37 ma 
Maximum-Signal Plate Current. ...............00eces0s00- 31 36 ma 
Zero-Signal Grid-No.2'Current! )). 250... 20s. ssa he ee 4 a ma 
Maximum-Signal Grid-No.2 Current..................0000- 8 11 ma 
Plate. Resistance (Approx) een ese oe eee oan ares 14000 14000 ohms 
Transconductance = fio cies Sas ete oe ee eee 8100 8500 umhos 
Load Resistance?) : 6155.5 FSR St ee en ee ee 4500 4500 ohms 
Total Harmonic Distortion? 35.0 e oe eee 5 5 per cent 
Maximum-Signal' Power:Output)-..-) fe eee aD | 1,5 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For, fixed-bias operationy;. 045s Gacuurresa nie a ne ol eee See 0.1 max megohm 
Eor.cathode-bias operation.92e2 oe Ce eee ee eee 0.5 max megohm 
© The de component must not exceed 200 volts. 
= The dc component must not exceed 100 volts. 


PENTAGRID AMPLIFIER 


Miniature type used as rf amplifier in low 

B+ voltage automobile radio receivers oper- 

ating directly from 12-volt storage-battery sys- 

12ZEG6 tems. Outline 7B, OUTLINES SECTION. Tube 

requires miniature seven-contact socket. Heater- 

voltage range (ac/dc), 10 to 15.9; amperes at 

12.6 volts, 0.15. Characteristics as class Ai am- 

plifier: heater volts, 12.6; plate and grids-No.2- 

and-No.4 volts, 12.6 (16 maz); grid No.3 con- 

nected to grid-No.1 through 0.1-megohm resistor; grid-No.1 volts (developed across 2.2-megohm resis- 

tor), —0.6; plate resistance (approx.), 0.15 megohm; transccnductance (grid No.3 to plate), 800 umhos; 

plate ma., 0.55; grids-No.2-and-No.4 ma., 2.8; cathode ma., 20 mex; peak heater-cathode volts, 16 maz. 
This type is used principally for renewal purposes. 


POWER PENTODE 


Miniature type used in the audio 
12ZEHS5 output stage of radio and television 
Related types: receivers employing series-connected 

6EHS, 25EHS, 50EH5S heaterstrings. Outline7C, OUTLINES 

SECTION. Heater volts (ac/dc), 

12.6; amperes, 0.6; warm-up time (average), 11 seconds. Peak heater-cathode 

‘ voltage when the heater is negative with respect to the cathode, 300 maz volts. 

Except for heater and heater-cathode ratings, this type is identical with miniature 
type 6EH5. 


REMOTE-CUTOFF PENTODE 


: H P 
Miniatyre type used as if and rf amplifier (4) (5) 
in low B+ voltage automobile radio receivers 
operating directly from 12-volt storage-battery 2) (oy? 
]IZEK6 systems. Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact socket. \ 
Heater-voltage range (ac/dc), 10 to 15.9; am- AO, ATR « 
1S 


peres at 12.6 volts, 0.19. Characteristics as class 
- Ai amplifier: heater volts, 12.6; plate and grid- CG) 
No.2 volts, 12.6 (16 maz); grid N-o.3 connected <i 
to cathode at socket; grid-No.1 supply volts, 0 max; grid-No.1 resistor (bypassed), 2.2 megohms; plate 
resistance (approx.), 0.05 megohm; transconductance, 4200 umhos; plate ma., 4; grid-No.2 ma., 1.7; 
peak heater-cathode volts, 16 max. This type is used principally for renewal purposes. 
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TWIN-DIODE—HIGH-MU TRIODE 


Miniature type used as combined detector 
and audio-amplifier tube in low B+ voltage 
automobile-radio receivers operating directly 
from 12-volt storage-battery systems. Outline 
7B, OUTLINES SECTION. Tube requires | 2EL6 
miniature seven-contact socket. Heater-voltage 
range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 
0.15. Characteristics of triode unit as class Ai 
amplifier: heater volts, 12.6; plate volts, 12.6 
(30 max); grid volts, 0; amplification factor, 55; plate resistance (approx.), 45000 ohms; transconduc- 
tance, 1200 umhos; plate ma., 0.75; cathode ma., 20 max; peak heater-cathode volts, 30 max. _ Maximum 
diode plate ma. (each unit), 1. This type is used principally for renewal purposes. 


DIODE—POWER TETRODE 


Miniature type used as combined detector 
and driver for transistorized power output stage 
in low B+ voltage automobile-radio receivers 
operating directly from 12-volt storage-battery T2EM6 
systems. Outline 8D, OUTLINES SECTION. 
Heater voltage range (ac/dc), 10.0 to 15.9; 
amperes (approx.) at 12.6 volts, 0.5. Charac- 
teristics for tetrode unit: plate resistance (ap- 
prox.), 4000 ohms; transconductance, 5000 
umhos; plate and grid-No.2 volts, 12.6; grid-No.1 resistor (bypassed), 2.2 megohms; plate ma., 6; 
grid-No.2 ma., 1. Maximum ratings, tetrode unit: plate and grid-No.2 volts, 30 maz; plate dissipation, 
0.5 max. watts; peak heater-cathode volts, 30 max. Maximum ratings, tetrode unit: plate ma., 10 maz. 
Tube requires miniature nine-contact socket and may be operated in any position. Type 12EM6 isa 
*DISCONTINUED type listed for reference only. 


C2 C1 BEAM POWER TUBE 


Glass octal type used as vertical-deflection- 
© 3 amplifier tube in television receivers employing 


series-connected heater strings. Outline 14C, 
OUTLINES SECTION. Tube requires octal 12ZEN6 
(2) (7) socket. This tube may be supplied with pin 
H Sey H No.1 omitted. Heater volts (ac/dc), 12.6; am- 
C1) (8) peres, 0.6; warm-up time (average), 11 seconds. 
Characteristics as class Ai amplifier: plate volts, 
200; grid-No.2 volts, 110; grid-No.1 volts, —9.5; 
plate resistance (approx.), 28000. ohms; transconductance, 8000 umhos. Maximum ratings as vertical 
deflection amplifier (for operation in a 525-line, 30-frame system) : de plate volts, 300 maz; peak positive- 
: pulse plate volts, 1200 maz; de grid-No.2 volts, 150 max; peak negative-pulse grid-No.1 volts, -250 maz; 
cathode ma., 175 (peak), 50 (average); plate dissipation, 7 max watts; grid-No.2 input, 1.25 max watts; 
peak heater-cathode volts: heater negative with respect to cathode, 300 max (the de component must 


not exceed 200 volts), heater positive with respect to cathode, 200 max (the de component must not ex- 
ceed 100 volts). This type is used principally for renewal purposes. 


DIODE— 
REMOTE-CUTOFF PENTODE 


Miniature type used. as combined 
if amplifier and AM detector in AM 12 EQ7 
and AM/FM radio receivers. Outline Related types: 
8D, OUTLINES SECTION. Tube re- 6EQ7, 20EQ7 
quires miniature nine-contact socket 
and may be operated in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater ratings, this type is identical with miniature type 6EQ7. 
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HIGH-MU TRIODE 


Glass octal type used in resistance-coupled 

amplifier circuits of ac /dc receivers. Outline 15A, 

OUTLINES SECTION. This type may be sup- 

12F5GT plied with pin No.1 omitted. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is identical with glass-octal 
ESOT type 6F5-GT. Type 12F5-GT is a DISCON- 

TINUED type listed for reference only. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Miniature type used as combined detector 

12F8 and af voltage amplifier in low B+ voltage. 
automobile radio receivers operating directly 

from 12-volt storage-battery systems. Outline 

8B, OUTLINES SECTION. Tube requires 

miniature nine-contact socket. Heater-voltage 

range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 

0.15. Typical operation of pentode unit as class 

Ai amplifier: heater volts, 12.6; plate and grid- 


Related type: 


No.2 volts, 12.6 (30 maz); grid No.3 connected to cathode at socket; grid-No.1 volts, 0 maz; plate resis- 
tance (approx.), 0.83 megohm; transconductance, 1000 umhos; plate ma., 1; grid-No.2 ma.,-0.38; peak 
heater-cathode volts, 30 max. Maximum diode plate ma. (each unit), 1. This type is used principally 


for renewal purposes. 
TWIN DIODE—LOW-MU TRIODE 


Miniature type used as combined 

12FK6 detector and af amplifier in low B+ 
voltage automobile radio receivers op- 

erating directly from 12-volt storage- 

battery systems. Outline 7B, OUT- 


LINES SECTION. Tube requires miniature seven-contact socket and may be 


mounted in any position. 


HEATER-VOLTAGE RANGE, (AG/DC) @ bot. suai soe 2 sels os «crac eels Heese 10.0 to 15. 
HEATER CURRENT (Approx:)at/d2:6 volts)--2. 5.0 cn es ee eee Fit 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


9 

5 
‘Eriode'Grid'tocTriodé Plate... Sec aceite eee an SaaS .6 
f : 3 
af 


° For longest life, it is recommended that the heater be operated within the voltage range of 11 to 14 volts. 


AVERAGE CHARACTERISTICS 
TRIODE UNIT 


pee 

‘ / | A 

: FEEEHEH AE 

eee see ela ee 

eds 1 ds ces 2 el Sa aie a 

2 Be Pee 
eee 


PLATE VOLTS 92CM-9709T 
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TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


FREE A TCDD ACSC ee Pee cor eircicshigye char ciayratase a) aye inyoid sles spOUseera aft oy arate eiavaterrets 16 max volts 
MERTON G Es Pee cis a seee chee rare aleray ete sieuaty lave, eis ol 12 Ste, c/o) disvaye a leiaieyaye 
Poaitivestias valllosinic cc cic mictiics ce ccs Mia ORE BBE B clos dieiere syete sud oe 0 max volts 
ING OAULVE-DIGS VAlUG so ofa Ces lene Melee eerie le jel 0) ee 2s oh eyehd av ale a. oie = -16 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................--- ee eee 16 max volts 
Heater positive with respect to cathode. ....,.......----...e ee eee 16 max volts 


Characteristics with 12.6 Volts on Heater: 


IPlatenvioltag ema Lictesnccisrcrets siaroiere sie 01 bi osevelagern(e > a0 0 Wile wit sie Gsle le are aye/ee 12.6 volts 
Grid-Supply Voltage. ........00 02sec ccc cece ween eect ec es ees senccees 0 volts 
Grid Resistor (Bypassed).........-2 06 ee cece cere rece tere reece ecees 2.2 megohms 
Plate Resistance (Approx.).......-. cece cece recent cere eee e rete eeeee 6200 ohms 
Transconductance. .........ccc cece este eee eres erect eee see nesses ecce 1200 umhos 
Amplification. Factor..........00c cree c cece tees cee nee cree es eesecers 7.4 

PPR ROLG TOM Gee ee eit abt fe clecar te uci nennsey fini Kens sei lile Glarenelin elm pelusiowerereislleie 1.3 ma 
Grid Voltage (Approx.) for plate current of 10 wa............-.....--.- —4 volts 


Maximum Circuit Value: 
rie INCHiteRCAInURNCE Lice <> cicislaercisye e sical orale ets cvel oi clole cle 'sie eels eid (eleva) aie. 10 max megohms 


DIODE UNITS 


Maximum Ratings, (Design-Center Values): 
PLATE CURRENT (Each unit). 2.2.0.0... cece eee cece cece eee e reece eees 1 max ma 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Miniature type used as combined detector 
and af voltage amplifier in low B+ voltage 
automobile radio receivers operating directly 
from 12-volt storage-battery systems. Outline 12FM6 
7B, OUTLINES SECTION. Tube requires 
miniature seven-contact socket. Heater-voltage 
range (ac/dc), 10 to 15.9; amperes at 12.6 volts, 
0.15. Characteristics of triode unit as class Ai 
amplifier: heater volts, 12.6; plate volts, 12.6 
(30 max); grid resistor (bypassed), 2.2 megohms; amplification factor, 10; plate resistance (approx.), 
7700 ohms; transconductance, 1300 umhos; plate ma., 1; peak heater-cathode volts, 30 max. Maximum 
diode plate ma. (each unit), 1. This type is used principally for renewal purposes. 


HIGH-MU 
TWIN DOUBLE-PLATE TRIODE. 


Miniature type used in frequency- 
divider and complex-wave-generator 12FQ8 
circuits of electronic musical instru- 
ments. Outline 8B, OUTLINES SEC-. 
TION. Tube requires miniature nine- 
contact socket and may be mounted in any position. Heater volts (ac/dc), 12.6; 
amperes, 0.15. 


CLASS A, AMPLIFIER 
Characteristics, (Each Unit):" 


AVA COUN LUA CO. Seis are eee «che deuelinca: Sas ye son fs ca Xone “nian oy mip Sa) cise fetin, Cersielin eid kegen austen, & 250 volts 
CRG Wiel icra © 8 | Rew ee ie oe id iain mieclon: Conic SAD nO mGmcke srhacks nares oe 1.5 volts 
Ampliticationphactor mart ene. tne aerate hee © aie ee Sears 95 

Plate mv esistancen(APDrOXs) a. conus rs websted eyes ie oil et ene =teheteiieid aiisie) «choke islets 76000 ohms 
PP rangCOnGUCtAHCe miei (asic econ ee ake tems baleen als, Ceres © edafetefniaesohs, «inne (rr ous 1250 umhos 
PlateGurrenterter ner cote eres aay wietel oie tee «Alas ete akehote spat Steuer eietienonor sve 6 1.5 ma 


® Using either plate A or plate B, with plate not in use connected to ground. 


FREQUENCY-DIVIDER AND COMPLEX-W AVE GENERATOR 


Each Unit 
Maximum Ratings, (Design-Maximum Values): 
IPUATE TAS VOLTAGE croc cree ceke ele = SOR te teats Saeeactic oo ama ae Mataans 6 330 max volts 
ETOP oe BICMOS OL CE) ee SPORE UNE NRC ier GRO by © ONCe COO CaCI” col Oe a EMER aoe 330 max volts 
GRID VOLTAGE PE OsItiVe-DiAS VALUE 4 oe > ales cters/ a1 < ots oaie as) ow 2) ade teeiia « 0 max volts 
VATE PAMDISSIEA TION Soe AEG cone els be Rie ed Gots desis aishausyaele sists ers: ova ss whcieiensinls fo 0.5 max watt 
AGATE DIGS IP ATLONIconeyernin exerts cio ein art atiey eh, st avec MOM Tetay piel ath c:.etalese:"sreys:icl’s}-6 0.5 max watt 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.................0ee-ceeeeee 200 max volts 
Heater positive with respect to cathode. ............0.e.-eececeece 200°max volts 
° The de component must not exceed 100 volts. 
DIODE— 


MEDIUM-MU TRIODE— 
REMOTE-CUTOFF PENTODE 


] 2FR8 Miniature type used as combined 
if amplifier, af amplifier, and second 


detector in low B+ voltage automobile 

radio receivers operating directly from 

'12-volt storage-battery systems. Out- 

line 8D, OUTLINES SECTION, except vertical dimensions are 3/16 inch shorter. 

Tube requires miniature nine-contact socket and may be operated in any position. 
Heater-voltage range (dc), 10 to 15.9; amperes at 12.6 volts, 0.32. 


CLASS A, AMPLIFIER 


’ - Triode Pentode 
Maximum Ratings, (Design-Center Values): Unit Unit 
PEATE) V OUTAGES hada ite nor to aos Oe ee eT ef 16 max 16 max volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. ..............- = 16 max volts 
GRID-NO.2V OBTAGEY ceg.ecoe eee  Eeae: Be - 16 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 16 max - volts 

Heater positive with respect to cathode................ 16 max = volts 
Characteristics with 12.6 Volts on Heater: 
Plate Woltavede ” 2 sudio:s spr eee, oe ee ec ae 12.6 12.6 volts 
Grid=Nioi2/ Voltages: sacs. scree ne a eee ee ee ae - 12.6 volts 
Grid-No.1 Voltage” vrai ee tree ee a eee eee eee —0.6 -0.8 volt 
Amplification Factor) joc: ae ee ae ee ee ee 10 - 
Plate’ Resistance (A pprox.)|, see ee ee eee = 0.4 megohm 
‘Lransconductan ces sans... wetter eee eee ee 1200 2700 umhos 
Plate Currents.cca) situate ee eee Cae ee 1 1.9 ma 
Grid-No:2'Currenty ace ne tet seen eee = Oz ma 
Grid-No.1 Voltage (Approx.) 

for transconductance of 30'4mhos................+.«.. - -2.8 volts 
Grid Voltage (Approx.) for plate current of 10 wa ........... =3 5 - volts 
™ Developed across a 2.2-megohm grid-No.1 resistor. 
Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance. -s6 esis ya ene ee es 10 max 10 max megohms 

DIODE UNIT 

Maximum Ratings, (Design-Center Values): 
PLATE CURRENT iors ied ce oe ete ree aie eR eee eee 5 max ma 


Characteristics, Instantaneous Value: 
Tube Voltage Drop for/platereurrentof 2anas see ane eee eee 10 volts 


MEDIUM-MU TWIN TRIODE 


Miniature type used in relay-con- 

trol tuning units of television receivers. 

V2FV7 _ outline 8D, OUTLINES SECTION. 
Tube requires miniature nine-contact 

socket and may be mounted in any 


position. 
HEATER ARRANGEMENT: Series Parallel 
HEATER VOLTAGE (AG/DO) eu ae ye ne ee 12.6 6.3 volts 
HEATER: CURRENTGG ta, ce ne ee ee 0..45 0.9 ampere 


D1REcT INTERELECTRODE CAPACITANCES (Each Unit, Approx.): 


Grid. torPlates ey un toe Cae Pot oe ee Be ee ee 6 pf 
GridftotCathode'and Heatenetc..5 .a5a0e0 50026 He eee 0.6 pf 
Plate:torCathode'andsHeatera. = che ene en ne 5.5 pf 
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CLASS A: AMPLIFIER (Each Unit) 


Characteristics: 

TATE ATT Lipo dan aes rote nOenOIno cides fea Oecigib nach Mtoe dosox a aac oie 
TRA EVOL EAD Paine Sc see stdie tteugs citer ale eietere lleles oe) oe geanies ofa 6 sue tis 
Amplification \Factor,.......05 2c sec cas rete nm eae ere en sece est cise 
Plate Resistance (A pprox.)i.. sees sco ieee ee eens eerie cee e sities er eee 
Fira SECC TEAL CLR TUCO He ocis uciets oii ie, ie ohare etek 6 ig siinhsye & eayniain a elses tasente ws feiss 
12) FARO TEE: on acannon gISELE: SE die BLAIS Sine Itinickationinns bk ican ae ieaorsc 
Grid Voltage (Approx.) for plate current of 100 pa............- sees 


RELAY CONTROL (Each Unit) 

Maximum Ratings, (Design-Maximum Values) : 
Sey Baer Rees Eo ee ened cede cnn on cot onon mndrx ror 
GRID VOLTAGE, Positive-bias value. .........--. sees ee eee eee e eee eee 
LO ATHODRGC URE EG NIT Wrath foie oo oie a Sites ers ilo fore ia caie sles ois ayaustecel¥ (9.0/6 Bronsteneys 
PLATE DISSIPATION: 

For ON times up to 30 seconds in any 2-minute interval............. 

For ON times exceeding 30 seconds in any 2-minute interval.......... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............-. see e eee ee eens 

Heater positive with respect to cathode. ..........-.. esse eee eens 


Typical Operation with 5000-Ohm Relay Load (Each Unit): 

ON Time Up to 30 Seconds in Any 2-Minute Interval 
Plate-Supply Voltage <0 9. ae fics gon sees hislenia sce ol wislemcintcis cen se 
Zaro- Biase Late CO UPTeNn tarts oats ie tultinds eike tne childs /c G)c assy ce pednce elec oie clots ee 
MAT IPEVOR SEGRE a etre cierto ae, che cet tes cree seh Caaeltatel my elsicar fe. 6 edeveTs, aisles: wtecsys 
Grid Voltage (Approx.) for plate current of 2 ma.............6--+eeeeeee 


Maximum Circuit Values: 
Meri -CArCeiG Resistance. a5. cic) o. bis. svete afouile eisisiels Wie vist ovelels, vletere)m Clays wieuagays 
® The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE ALS 
E¢=12.6 VOLTS 


SERIES - HEATER 
ARRANGEMENT.| 


PLATE MILLIAMPERES 


eoate VOLTS 


POWER PENTODE 


Miniature type used in output 
stages of audio amplifiers employing 
series-connected heater strings. Out- 
line 7C, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 


Technical D lle ar 


100 volts 
2 volts 
21.5 
2250 ohms 
9600 »mhos 
16 ma 
-10 volts 
300 maz volts 
0 max volts 
30 max ma 
4.5 maz watts 
2.5 maz watts 
200 maz volts 
200®max volts 
270 volts 
36 ma 
Zee megohms 
-13 olts 
3.3 megohms 


92CM-11458T 


12FX5 


Related type: 


60FX5 


0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 


identical with miniature type 60FX5. 
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MEDIUM-MU TRIODE— HKT a 
PENTAGRID CONVERTER 
aa ; Uf: 65,KHP 
Miniature type used as combined "HP(3) On 
12FX8 rf amplifier and frequency converter 
in low B+ voltage automobile radio «,,, i) rr 
receivers operating directly from 12- 
volt storage-battery systems. Outline °?'°*He S3up 


8D, OUTLINES SECTION, except vertical dimensions are 3/16 inch shorter. 
Tube requires miniature nine-contact socket and may be operated in any position. 
Heater-voltage range (dc), 10 to 15.9; amperes at 12.6 volts, 0.27. 


HEPTODE UNIT AS CONVERTER 
Maximum Ratings, (Design-Center Values): 


PLATE! VOLTAGE 2355.2 Bae tadt aera ee ee ee 16 max volts 
GRID-NO.3 (CONTROL-GRID) VOLTAGE: 
Negative-bias-valte-0)..5 5 5-2 co oe areola eee ee 16 max volts 
Positive-bias values. 3 ee oe ee eee ee 0 max volts 
GRIDS-No. 2 and No. 4 (SCREEN GRID) VOLTAGE ......................... 16 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............................ 16 max volts 
Heater positive with respect to cathode............................ 16 max volts 


Plates Voltage tc, Suge fete yints eee EER wer) ene Ot aed ee 12.6 volts 
Grid-No:3' Voltage® snus. soe Date ee ee ee ae -0.5 volt 
Grids«No.2 and: No-4°V oltage.en,.cPeyser er ean eee 12.6 volts 
RMS Grid-No.1 (Oscillator-Grid) Voltage......................--.2-.-. LEG volts 
Grid-No.l Resistor ...cne see ane eee ee Deen eee 33000 ohms 
Plate Resistance (A pprox:))., oes ee ee eee ee 0.5 megohm 
Conyersion; Transconduetances= sae een ee 300 umhos 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 10 pumhos -3 volts 
Plate Current. €3).2 age een Aba ee ee, Se oe Pe hae aeee 290 re 
Grids-No.2/andeNo-4.Current,pa eee eee 1.25 ma 


Oscillator Characteristics (Not Oscillating) :* 


Plate and Grids-No.2 and No.4 Voltage................-000-----------. 12.6 volts 
Grid-No:3 Voltages: Jy Sr ee Ne eae a ee ee ee 0 volts 
Grid-No.1:Voltage 5.8 aren taxis Ae ee ae ae ie a 0 volts 
Amplification Factor (between grid No.1 and grids 

No.2 and No.4 connected to plate))t9n.- nen eee. eee 9 
Transconductance (between grid No.1 and grids 

No-2/and' No:4 connected to plate)... mca) eee ae. ee eee 3600 umhos 
Cathode Current }.4 — pei raein te eras we ee ee eee ie ena 4.4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 10 eer awed 3 oer Aone, carn —-4.5 volts 


* With grids No.2 and No.4 connected to plate and with 12. volts on heater. 


Maximum Circuit Values: : 
» Grid-No-3-Circuit, Resistance 5 eee ee ne eee 10 max megohms 


= With self-excitation. 
® Developed across a 2.2-megohm grid-No.3 resistor. 


TRIODE UNIT AS CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Center Values): 
PLATS, VOLTAGES. 53h satya eee hy ey do ae ae eee 16 max volts 


Plate Voltage. so.0 5 seta scastescty 5. oa et eee ee ee 12.6 volts 
Grid. Voltage) cytes sited r-rel: cemnn ere ee e ee ae —0.8 volt 
Amplification Factor sic 09 eset nonce ee ee 10 

Plate Resistance:(A pprox.) ere ear ober ee ee ee 7150 ohms 
Transconductance 19.45.4774. eh eae an ts Oe eB gy 1400 umhos 
Plate, Current sous i258 ee ape os, See a eke 1.3 ma 
Grid Voltage (Approx.) for plate current of 10 PRA Solc ee Sa eee —3.2 volts 


° Developed across a 2.2 megohm grid resistor 
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PENTAGRID CONVERTER 


Miniature type used as converter in low 
B+ voltage automobile radio receivers operat- 
ing directly from 12-volt storage-battery sys- 
tems. Outline 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact socket. Heater- 
voltage range (ac/dc), 10 to 15.9; amperes at 
12.6 volts, 0.15. Typical operation as converter: 
heater volts, 12.6; plate and grids-No.2-and- 
No.4 volts, 12.6 (16 max); grid-No.3 supply 


12GA6 


volts, 0 max; grid-No.3 resistor (bypassed), 2.2 megohms; rms grid-No.1 volts, 1.6; grid-No.1 resistor, 
33000 ohms; plate resistance (approx.), 1 megohm; conversion transconductance, 140 pmhos; plate ma., 
0.3; grids-No.2-and-No.4 ma., 0.8; grid-No.1 ma., 0.06; peak heater-cathode volts, 16 maz. This type 
is used principally for renewal purposes. 


G2 


BEAM POWER TUBE 


Glass octal type used as horizon- 
tal-deflection amplifier in television re- 
ceivers employing  series-connected 
heater strings. Outline21, OUTLINES 
SECTION. Tube requires octal socket 


12GC6 


and may be operated in any position. Heater volts (ac/dc), 12.6; amperes, 0.6; 
warm-up time (average), 11 seconds. 


Characteristics: 


CLASS A, AMPLIFIER 


Tear Wa EY, 6 2 Rea ae Aleeainke 3 caniran merc. boca Droid Gd Can Go Aen KeC aC 60 

lenidaNios2) (SCreen=Grid) eV OLLAGe cc.) sacl anietstr yoke iste ciate 150 

Grid-No.le(Control-Grid), Voltage «ccc ise = ayers trusus) sate sah 0 

Triode Amplification Factor for 

plate and grid-No.2 voltages of 150 volts............... - 

IPlatenesistance CA PprOoX-) hearers. syeleievere anne ells ee! ore oss soes8 - 

Bra TIS COUCIC EAN CE Bea eye laye yee neces reais etnies) ov openane s: lol este aca aba fais - 

TEAK GD IS CINE 2 hm cites eae ERODE OC ODRa a Tomer reer tte 345° 
Gride Note Gurren tis iste a kes cia eres 2 axepegs carcile ioasase th seh cbecedecan autos 30° 


Grid-No.1 Voltage (Approx.) for plate current of l ma....... - 


HORIZONTAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): 


NOLGRE TD ATEN OLITAGE cs. rofer era ticentine toa MeasNeinicl © el tauttaue haber erie ot 2 sohicra ketenes ots 
PEAK POSITIVE-PULSE PLATE VOLTAGE® 
PEAK NEGATIVE-PULSE PLATE VOLTAGE 
DORE RIDIN Occ eVOLTA GE og ae aetersia sve 2itacy tise eoeieheuefehs tallene) o) atcratatiegaroringclcweyss! sctslis. 2 
PEAK NEGATIVE-PULSE GRID-No.1 VOLTAGE 


PEAK CATHODE CURRENT 


AVERAGE CATHODE CURRENT 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 
BULB TEMPERATURE (At hottest point) 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance 


TEAC a TOMS CHO Wu Coie | eae aS nS Geno cnomicc hain ceo eet Oia cro cate cone 
OR TTENG OLS NEU Te rtce r ote, cogs ea uemciex tae ohca tel sBayiatiay cpekiogievegagcizete colle elReme: mluathaitn er ser 


770 max 
6500 max 
—1500 max 
220 max 
-—330 max 
550 max 
175 max 
17.5 max 
4.5 max 


200 max 


200°max 
220 max 


1 max 


megohm 


° This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings will not be exceeded. 


"= This rating is applicable where the duration of the volt 
horizontal scanning cycle. In a 525-line, 30-frame system, 


is 10 microseconds. 


age pulse does not exceed 15 per cent of one 
15 per cent of one horizontal scanning cycle 


® An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
° The de component must not exceed 100 volts. 
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BEAM POWER TUBE 


Duodecar type used as horizontal- 


12GE5 deflection-amplifier tube in television 
Related types: receivers employing series-connected 
6GE5, 17GE5 heater strings. Outline20, OUTLINES 


SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with duodecar type 6GE5. 


BEAM POWER TUBE 


Novar type used in horizontal-de- 


12GJ5 flection-amplifier circuits of television 
Related types: receivers employing series-connected 
6GJ5, 17GJ5 heater strings. Outline 18A, OUT- 


LINES SECTION. Tube requires no- 
var nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
i PANN amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with novar type 6GJ5. 


SHARP-CUTOFF PENTODE 
Miniature type with frame grid 


12GN7 used as video amplifier tube in tele- 

vision receivers employing series-con- 

nected heater strings. Outline 8D, 

OUTLINES SECTION. Tube requires 

miniature nine-contact socket and may be mounted in any position. Heater volts, 

6.3 (series), 12.6 (parallel); amperes, 0.6 (series), 0.3 (parallel); warm-up time 
(average), 11 seconds. 


CLASS A: AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE VOLTAGE. oj cne tree aS ee Oe nee a RAT ere ees 400 max volts 
GRID-N 0.2. (SCREEN-GRID) SUPPLY VOLTAGE. ...............000c0+se0-es 330 max volts 
GRID-NO.2 VOLTAGE? 2.500 55 3 aes oe eee eh eas ak eee eS ee See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
PLATE DISSIPATION (0). © ots otc bec ose ns Tar Oe oes Stee ER, ee eee 7.5 max watts 
GRID-NO.2 INPUT: 

For grid-No:2;voltages\up' to 165 -voltse.. sess eee eee 1.5 maz watts 

For grid-No.2 voltages between 165 and 380 volts................... See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..................--0-eeeeee 200 max volts 

Heater positive with respect to cathode ... 2.2.2.0. 00600 e0e8 ose nee 200"max volts 


Characteristics: 


Plate Supply Voltage........... Tat Sn yA Mirae) in ey Reto 50 250 volts 
Grid-No.2 Supply Voltage................. Fe vanevidos eae thine chakette 125 150 volts 
Grid-No.1 Voltage.......... pis aan oe AGS AO CO OSE BS Ie 0 0 volts 
Cathode-Bias Resistors) <u ce cucce tee ee eee - 56 ohms 
Plate Resistance (Approx) tcc. ctere oe ere Se eee =— 0.05 megohm 
Transconductance arntn its. saisrvosgc tetags ee oer oe ehnne ean nere _ 36000 umhos 
Plate Current: 3c oes inele CaaS sn eee 70° 28 ma 
Grid-No:2-Cirrent¥sccn 6k es orc eee oe it ee 24¢ 6.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 ya...... - -5.7 volts 


Maximum Circuit Values: 
Grid-No=1-Circuit: Resistance? 2120. shock See se pe ah ee eee 0.25 max megohm 


= The dc component must not exceed 100 volts. 
® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 
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BEAM POWER TUBE 


Novar type used as _ horizontal- 
deflection amplifier in television re- 12GT5 
ceivers employing. series-connected Related types: 
heater strings. Outline. 17A, OUT- 6GT5, 17GTS 


LINES SECTION. Tube requires no- 

var nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater ratings, 
this tube is identical with novar type 6GT5. 


CB Ay 
4) (5) 
Ye BEAM POWER TUBE 
Glass octal type used as horizon- 
40, 7) tal-deflection amplifier in high-effi- 12GW6 
Se - ciency deflection circuits of television Related types: 
AS receivers employing series-connected 6GW6, 17GW6 
G3 heater strings, Outline21, OUTLINES 


SECTION. Tube requires octal socket and may be operated in any position. 
Heater volts (ac/dc), 12.6; amperes, 0.6; heater warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with glass octal type 6GW6. 


TWIN DIODE 
Metal type used as detector, low- 
voltage rectifier, or ave tube in ac/dc 12H6 
radio receivers. Maximum dimensions: Related type: 


over-all length, 1-3/4 inches; seated 6H6 


height, 1-3 /16 inches, diameter, 1-1 /32 
inches. Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, this 
type is identical with metal type 6H6. 


Gy MEDIUM-MU TRIODE 


r) Glass octal type used as detector, amplifier, 
(3) or oscillator in ac/de radio equipment. Outline 


14C, OUTLINES SECTION. This type may be ] 23 5 GT 


(2) (7) supplied with pin No.1 omitted. Heater volts 
Pia, 


H (ac/dc), 12.6; amperes, 0.15. Except for heater Related type: 
G1) (8) rating and base, thistype isidentical with glass- 6J5GT 
NC K octal type 6J5-GT. Type 12J5-GT is used prin- 


cipally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass octal type used as biased detector or 


high-gain audio amplifier in ac/dc radio receiv- 2 G 
ers. Outline 15A, OUTLINESSECTION. Heater ] J 7 T 
volts (ac/dc), 12.6; amperes, 0.15. Except for Related type: 
heater rating, this type is identical with glass- 6J7GT 


octal type 6J7-GT. Type 12J7-GT is used 
principally for renewal purposes. 


TWIN DIODE—POWER TETRODE 


H 

H (5) PTR Miniature type used as combined detector 
and audio driver in low B+ voltage automobile 
‘\ radio receivers operating directly from 12-volt 

enol (7) storage-battery systems. Outline 8B, OUT- 12J8 
yh Koi&02 LINES SECTION. Tube reguires miniature 
OTe nine-contact socket. Heater-voltage range 
(ac /de), 10 to 15.9; amperes at 12.6 volts, 0.325. 
Typical operation of tetrode unit as audio 
driver: heater volts, 12.6; plate and grid-No.2 
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volts, 12.6 (30 max); grid-No.1 volts, 0; peak af grid-No.1 volts, 2.26; grid-No.1 resisistor, 2.2 megohms 
(bypassed by 1-yf capacitor) ; zero-signal plate ma., 12; zero-signal grid-No.2 ma., 1.5; plate resistance 
(approx.), 6000 ohms; transconductance, 5500 umhos; load resistance, 2700 ohms, maximum-signal 
power output, 20 milliwatts. Maximum diode plate ma. (each unit), 5. Peak heater-cathode volts, 30 
maz. This type is used principally for renewal purposes. 


BEAM.POWER TUBE 


Novar type used as high-efficiency 

1 2J Bé horizontal-deflection-amplifier tube in 
Related types: television receivers employing series- 
6JB6, 17JB6 ‘connected heater strings. Outline 18A, 


OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with novar type 6JB6. 


POWER TETRODE 


Miniature type used as power am- 

12K5 plifier driver in low B+ voltage auto- 

mobile radio receivers operating di- 

rectly from 12-volt storage-battery 

systems. Outline 7C, OUTLINES 

SECTION. Tube requires miniature seven-contact socket and may be mounted in 

any position. Heater-voltage range (ac/dc), 10.0 to 15.9; amperes (approx.) at 

12.6 volts, 0.4. Maximum ratings and characteristics are the same as those of the 
tetrode unit of miniature type 12DL8. 


REMOTE-CUTOFF PENTODE 


Glass octal type used as rf or if amplifier in 

] 2 K7GT ac/dc radio receivers particularly those employ- 
ing ave. Outline 15A, OUTLINES SECTION. 

Related type: Heater ,volts (ac/dc), 12.6; amperes, 0.15. Ex- 
6K7GT cept for heater ratings, this type is identical with 


glass octal type 6K7-GT. Type 12K7-GT is 
used principally for renewal purposes 


TRIODE—HEXODE CONVERTER 
Metal type used as combined triode oscil- 
12K8 


lator and hexode mixer in ac/dc radio receivers. 
Outline 4, OUTLINES SECTION. Heater volts 


Related type: (ac/de), 12.6; amperes, 0.15. Except for heater 
6K8 ratings, this type is identicalwith metal type6K8. 
Type 12K8 is used principally for renewal 
purposes. 
DIODE— 
SHARP-CUTOFF PENTODE 
Miniature type used in combined 
12KL8 if-amplifier. and AM-detector service 
Related type: in AM and AM/FM broadcast re- 
6KL8 ceivers employing series-connected 


heater strings. Pentode unit may also 
be used as an rf- or if-amplifier or limiter tube; the diode unit may be used for ave 
or detection. Outline 8D, OUTLINES SECTION. Heater volts (ac/dc), 12.6; am- 
peres, 0.15; warm-up time (average), 17. seconds. Except for heater ratings, this 
type is identical with miniature type 6KL8. 
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BEAM POWER TUBE 


Glass octal type used in audio output stages 
of television receivers employing series-connect- 


heater-cathode volts: heater negative with re- 
spect to cathode, 300 maz; heater positive with 
respect to cathode, 200 max (the de component 


ed heated strings. Outline 14C, OUTLINESSEC- Pi L6 GT 
TION. This type may be supplied with pin No. | 
1 omitted. Heater volts (ac/dc), 12.6; amperes, Related types: 


0.6; warm-up time (average), 11 seconds. Peak 25L6, 25L6GT, 5OL6GT 


must not exceed 100 volts). Except for heater and heater-cathode ratings, this type is identical with 


glass octal type 50L6-GT. Type 12L6-GT is used principally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 


volts (ac/dc), 12.6; amperes, 0.15. Except for 


octal type 6Q7-GT. Type 12Q7-GT is used 6Q7GT 
principally for renewal purposes. 


BEAM POWER TUBE 


Miniature type used as a vertical 
deflection amplifier in television re- 


heater strings. Outline 7C, OUT- 
LINES SECTION. Tube requires min- 
iature seven-contact socket and may 
be mounted in any position. 


amplifier, and ave tube in ac/dc radio receivers. 
Outline 15A, OUTLINES SECTION Heater ] 2Q7GT 


heater rating, this type is identical with glass Related type: 


ceivers employing — series-connected ] > R5 


SIHATOR GY OUTAGE, (AC/DC), syciavtusiateeeeteatene) stares fal> austere faa altavaist aie, nfo laite! Clsl ofetelay 12.6 volts 
BREA TORI UR REIN TAR ede coor pa epee te foetal ed leno us tous tel etctiea sis sua ofs/oxes:cvegelessin) ehavalie « 0.6 ampere 
HIEATHR WARM-UP TIME (Average) ...... 52.0 wc ecc ccc nese ccccssscssece 11 seconds 
PUCATHURESISTANCE CAD DIOX:) 5 jallsak fancies io) cuerokesefekars VoielS\ava)oveys s\oist essere ss) > chereile se 13000 ohms 
RCANSCANDD CHT ANE Kets eee Tne ta eres istchons emicre sie iAis ca: diam arecese, muaxetoustecs e)cueges ie 7000 pmhos 
* For plate and grid-No.2 volts, 110; grid-No.1 volts, -8.5, plate ma., 40; grid-No.2 ma., 3.3. 
VERTICAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 

Maximum Ratings, (Design-Center Values): 
ICRP LATE EVOLTAG ES cyte er ciava cic ote Pattee ne Me ci at eile Rloxels fofatarter VIsLar Guo loLaliol 150 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE (Absolute Maximum).........+.+- 15004mazx volts 
ieHID-NO.2 (SCREEN-GRID)) VOLTAGE aatw ote cine c cieioncle @ s cisls Avia clots ere ele cvore s 150 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE...........-- —150 max volts 
SWAN OATHODE CURRENT ot ciors sip chisens oer one aeons ern cseceBayenieaenelle(@ [ous a sasuerese 155 max ma 
MVERAGH CATHODE CURRENT shea utiles cler eel ots elle e aysiets aoe odes sie ele nie aisle sis ee 45 max ma 
BACT PLISSIPATION sttects, 6.5.5, ads bets ais thoes macko ets atelier o)s aiete bie», ahol siel elayeye she atsyieite,’« 4.5 max watts 
BERLIN O. 2 oE NPUT so a ate aot Pees tele aia a hohe her ae callous yore shave reversiaie 1 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............ eee eee cence reese 300 max volts 

Heater positive with respect to cathode...............e cece cee eeee 200®max volts 
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance: 

Far cathode-bias! Operation... shereusc ake =e ausliaho suacous¥a = BAS ole @.2) oh ote) e)oasie sisi 2.2 max megohms 


+ The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. In a 


525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 
4 Under no circumstances should this absolute value be exceeded. 
® The dc component must not exceed 100 volts. 


TRIPLE DIODE—HIGH-MU TRIODE 


Glass octal type used as audio amplifier, 
AM detector, and FM detector in AM /FM re- 


with glass octal type 6S8-GT. Type 12S8-GT is 
a DISCONTINUED type listed for reference 
only. 


ceivers. Outline 15B, OUTLINES SECTION. 12S8GT 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- Related type: 
cept for heater ratings, this type is identical 6S8GT 
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12SA7 


12SA7GT 


Related types: 
6SA7, 6SA7GT 


12SC7 


Related type: 
6SC7 


T2SF5 
12SF5GT 


Related types: 
6SF5, 6SF5GT 


12SF7 


Related type: 
6SF7 


12SG7 


Related type: 
6SG7 
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PENTAGRID CONVERTER 


Metal type 12SA7 and glass octal 
type 12SA7-GT used as converter in 
ac/de receivers. Outlines 2 and 14C, 
respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater ratings, these 
types are identical with metal type 
6SA7 and glass octal type 6SA7-GT. 
Type 12SA7-GT is used principally 
for renewal purposes. 


HIGH-MU TWIN TRIODE 


Metal type used as phase inverter or volt- 
age amplifier in ac /de radio equipment. Outline 
2, OUTLINES SECTION. Heater volts (ac /de), 
12.6; amperes, 0.15. Except for heater ratings, 
this type is identical with metal type 6SC7. 
Type 12SC7 is used principally for renewal pur- 
poses. 


HIGH-MU TRIODE 


Metal type 12SF5 and glass octal type 
12SF5-GT used in resistance-coupled amplifier 
circuits of ac /de radio equipment. Outline 2 and 
14C, respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, these types are identical 
with metal type 6SF5 and glass octal type 
6SF5-GT, respectively. Type 12SF5-GT is a 
DISCONTINUED type listed for reference 
only. Type 12SF5 is used principally for renewal 
purposes. 


DIODE—REMOTE-CUTOFF PENTODE 


Metal type used as combined rf or if am- 
plifier and detector or ave tube in ac/dc radio 
receivers. Outline 2, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is identical with 
metal type 6SF7. Type 12SF7 is used princi- 
pally for renewal purposes. 


SEMIREMOTE-CUTOFF PENTODE 


Metal type used as rf.amplifier in ac /de re- 
ceivers involving high-frequency, wide-band ap- 
plications. Outline 2, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is identical 
with metal type 6SG7. Type 12SG7 is used prin- 
cipally for renewal purposes. 


S:l2SF5 H 
NC:!2SF5-GT 


Technical Data 


Ps SHARP-CUTOFF PENTODE 
(4)_ (5) 
Metal type used as rf amplifier in ac/dc 
Bas | box receivers involving high-frequency, wide-band 
3 applications and as limiter tube in FM equip- 12SH7 


ment. Outline 3, OUTLINES SECTION. Heat- 

er volts ‘ac/dc), 12.6; amperes, 0.15. Except for Related type: 
heater ratings, this type is identical with metal 6SH7 
sO (8)p type 6SH7. Type 12SH7 is used principally for 

renewal purposes. 


G2 SHARP-CUTOFF PENTODE 


Metal type 12SJ7 and glass-octal 12$J7 
type 12SJ7-GT used as rf amplifiers 
4 and biased detectors in ac/dc radio 12 oi 2F 
Eee. P receivers. Outline 2 and 14C, respec- 6837. 6S76T 

BC2SJ7-GT : ’ 
tively, OUTLINES SECTION. 

Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, these types are 
identical with metal type 6SJ7 and glass-octal type 6SJ7-GT. Type 12SJ7-GT is 
a DISCONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE 
Metal type 12SK7 and glass octal 12SK7 


type 12SK7-GT used as rf and if am- 12SK7GT 
4 _ plifiers in ac/dc radio receivers. Out- Relsteditvaedi 
eens ,, lines 2 and 14C, respectively, OUT- 6SK7, 7SK7GT 
BC:12SK7-GT LINES SECTION. Heater volts 
(ac/dc), 12 .6; amperes, 0.15. Except for heater ratings, these types are identical 
with metal type 6SK7 and glass octal type 6SK7-GT. Type 12SK7-GT is used 
principally for renewal purposes. 


HIGH-MU TWIN TRIODE 


STIG) en b 
Glass octal type used as phase in- 
KT2(3) (6)kr, verter or resistance-coupled amplifier 
in ac/dc radio equipment. Outline 14C, 
SONG Fy), OUTLINES SECTION. Heater volts 12SL7GT 
os (ac/dc), 12.6; amperes, 0.15. Except Related type: 
crs My for heater rating, this type is identical aa dd 
with glass octal type 6SL7-GT. 
MEDIUM-MU TWIN TRIODE 12SN7GT 
Glass octal types used as combined 
vertical oscillators and vertical defice- | 2SN 7 GTA 
tion amplifiers, and as horizontal de- Si ei a 


flection oscillators in television receiv- 
ers. May also be used in multivibrator 
or resistance-coupled amplifier circuits in radio receivers. Outline 14C, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; amperes, 0.3. Except for heater ratings, 
these types are identical with glass octal types 6SN7-GT and 6SN7-GTB, respec- 
tively. Type 12SN7-GT is a DISCONTINUED type listed for reference only. 
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12SQ7 TWIN DIODE—HIGH-MU TRIODE 
Metal type 12SQ7 and glass octal 


12SQ7GT type 12SQ7-GT used as combined de- 
Related types: tector, amplifier, and avec tube in ac/dc 
6SQ7, 6SQ7GT radio receivers. Outlines 2 and 14C, re- 
spectively, OUTLINES SECTION. gc l2s0r-GT 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater ratings, these types are 
identical with metal type 6SQ7 and glass octal type 6SQ7-GT. 


TWIN DIODE— of as 
MEDIUM-MU TRIODE 


K PT 
Metal type 12SR7 and glass octal type a (6) 
] 2SR7 12SR7-GT used as combined detector, amplifier, \ 
and ave tube in ac/dc radio receivers. Outlines 
12SR7 GT 2and14C,respectively, OUTLINESSECTION. er@) YZ OF 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
Related types: cept for heater rating, type 12SR7 is identical s1c3 wi) O} 
6SR7, 6SR7GT with type 6SR7, and type 12SR7-GT is elee- g¢:125R7-cT 
trically identical with type 6SR7 except for in- 
terelectrode capacitances. Type 12SR7 is used 
principally for renewal purposes. The 12SR7-GT is a DISCONTINUED type listed for reference only. 


MEDIUM-MU TWIN TRIODE 


Miniature type used as general-purpose- 
amplifier tube in automobile-radio receivers op- 
erating directly from 12-volt storage-battery 

12U7 systems. Outline 8B, OUTLINES SECTION. 

' Tube requires miniature nine-contact socket ¢ 

and may be mounted in any position. Heater 

voltage range (ac/dc), 10.0 to 15.9; amperes 

(approx.) at 12.6 volts, 0.15. Maximum ratings 

(each unit) as class Ai amplifier: plate volts, 30 

max; cathode ma., 15 max; peak heater-cathode volts, 30 max. This type is used principally for renewal 
purposes. 


BEAM POWER TUBE 
Glass octal type used as output 


] 2V6GT amplifier primarily in automobile radio 
Related types: receivers operating from a 12-volt stor- 
5V6GT, 6V6GT age battery. Outline 14C, OUTLINES 

SECTION. Tube requires octal socket 
and may be mounted in any position. Heater volts (ac/dc), 12.6; wipers 0.225. 
Except for heater rating, this type is identical with glass octal type 6V6-GT. 


BEAM POWER TUBE 


Glass octal type used in the audio 

] 2W6 GT output stages of television receivers em- 

Related type: ploying series-connected heater strings. 

6W6GT Triode-connected, this type is used as 

a vertical deflection amplifier. Outline 

14C, OUTLINES SECTION. This type may be supplied with pin No.1 omitted. 

Heater volts (ac/dc), 12.6; amperes, 0.6; warm-up time (average), 11 seconds. 

Peak heater-cathode volts: heater negative with respect to cathode, 300 max (the 

de component must not exceed 200 volts); heater positive with respect to cathode, 

200 max (the de component must not exceed 100 volts). Except for heater and 
heater-cathode ratings, this type is identical with glass octal type 6W6-GT. 
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H NC 
we O& oye! FULL-WAVE VACUUM RECTIFIER 
( Miniature type used in power 
EN ) supply of automobile radio receivers 12X4 
NC S Kk _ operating from a 12-volt storage bat- 


Related type: 
tery. Outline 7C, OUTLINES SEC- 6X4 
TION. Heater volts (ac/dc), 12.6; am- 
peres, 0.3. Except for heater ratings, this type is identical with miniature type 6X4. 


Poz 


HALF-WAVE VACUUM RECTIFIER 


Glass types used in power supply of ac /de 
receivers. Maximum dimensions: over-all length, 
4-3 /16 inches; seated height, 3-9 /16 inches; di- 
ameter, 1-9 /16 inches. Tube requires four-con- 12Z3 
tact socket. Heater volts (ac /dce), 12.6; amperes, 
0.3. Maximum ratings as half-wave rectifier: 
peak inverse plate volts, 700 max; peak plate 
ma., 330 max; de output ma., 55 max; peak 
heater-cathode volts, 350 maz. This is a DIS- 
CONTINUED type listed for reference only. 


HIGH-MU TRIODE 


Nuvistor type used in booster am- ] 3 CW4 


plifiers of antenna systems serving mul- 


tiple television receiver installations. oe ee 
Outline 1, OUTLINES SECTION. j 
Heater volts (ac/dc), 13.5; amperes, 
= 0.06. Except for heater ratings, this type 
INDEX=LARGE LUG is identical with nuvistor type 6CW4. 
@=SHORT PIN; IC—DO NOT USE 
DUAL TRIODE 
Miniature type used as combined 
vertical-deflection-oscillator and ver- ] 3DE7 
tical-deflection-amplifier tube in tele- melaeed Wales: 
vision receivers employing series-con- 6ED7, 10DE7 


nected heater strings. Unit No.1 is a 

medium-mu triode unit used as a blocking oscillator in vertical-deflection circuits, 
and unit No.2 is a low-mu triode unit used as a vertical-deflection amplifier. Out- 
line 8D, OUTLINES SECTION. Heater volts (ac/dc), 13; amperes, 0.45; warm- 
up time (average), 11 seconds. Except for heater ratings, this type is identical with 
miniature type 6DE7. 


DUAL TRIODE 


Miniature type containing high- 


mu and low-mu triodes; used as com- 13DR7 
bined vertical-deflection-oscillator and Related types: 
vertical-deflection-amplifier tube in 6DR7, 10DR7 


television receivers. Outline 8D, OUT- 

LINES SECTION. Tube requires miniature nine-contact socket and may be op- 
erated in any position. Heater volts (ac/dc), 13; amperes, 0.45; warm-up time 
(average), 11seconds. Except for heater ratings, this typeisidentical with type6DR7. 
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DUAL TRIODE 
Glass octal type containing high- 


1T3EM7 mu triode and high-perveance, low- 

Related types: mu triode; used as combined vertical- 

6EM7, 10EM7 deflection oscillator and vertical-de- 

flection amplifier in television receivers 

employing series-connected heater strings. Outline 14B, OUTLINES SECTION. 

Heater volts (ac/dc), 13; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with type 6EM7. 


DUAL TRIODE 


Glass type containing high-mu and 


| 3FD7 low-mu triode units used as combined 
Related type: vertical-deflection oscillator and verti- 
6FD7 cal-deflection amplifier in television 


receivers employing series-connected 
heater strings. Heater volts (ac/dc), 18; amperes, 0.45; warm-up time(average), 11 
seconds. Except for heater ratings, this type is identical with glass type 6FD7. 


BEAM POWER TUBE 


Neonoval type used as horizontal- 

| 3GB5 deflection amplifier in television re- 

ceivers. Maximum dimensions: over- 

all length, 4-7/64 inches; seated height, 

3-49/64 inches; diameter, 1-3/16 in. 

Tube requires neonoval nine-contact socket and may be mounted in any position. 

Heater volts (ac/dc), 18.3; amperes, 0.6. Typical instantaneous characteristics 

(measured with recurrent waveform such that maximum ratings are not exceeded): 

plate volts, 75; grid-No.2 volts, 200; grid-No.1 volts, -10; plate ma., 440; grid-No.2 
ma., 37. 


HORIZONTAL DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): 


ID@, PLATE VOLTAGE. c,as teh aoe, eee ails pea ose ear ae eee 275 max volts 
PERAK POSITIVE-PULSH PLATE) VOLTAGH® 2100 poe eee ee 7700 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE..... ESP ioid isoligita, ehaienehs, VL aan ore SON 275 max volts 
AVERAGE CATHODE CURRENT........ jane ordi asus Gea acta ae ois ee Oe 275 max ma 
PLATE DISSIPATIONs a 20a eee wih stotole Bord Reals Jas heat MORON ee EL ae 17 max watts 
GRID-NO.2 INPUT! 6 shee ces le at np: apa ay sjrastete etl) aye ay anes orebate oni eho REN dyer 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....................0.0c00ee 250° max volts 

Heater positive with respect to cathode..................-.-00-00-. 250°max volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
With drive into grid current (horizontal-deflection applications only) .. 2.2 max megohms 
Without: grid ‘current. 557 36.00. Sar eae ee een 0.5 max megohm 
® The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 
© The de component must not exceed 125 volts. 
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H 
Pt. 
4 b DUAL TRIODE 
2Q) Novar type containing high-mu 
¢ . and high-perveance, low-mu_ triode 13GF7 
St, T units used as combined vertical-deflec- Related types: 
tion amplifier and vertical-deflection 6GF7, 10GF7 


Kr, G . ° oe ° 
| MH oscillator in television receivers em- 


_ ploying series-conne¢ted heater strings. Outlinel0A,OUTLINESSECTION. Heater 
volts (ac/dc), 13; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with novar type 6GF7. 


POWER PENTODE— 
BEAM POWER TUBE 


Duodecar type used in FM and ; 

television receivers employing series- 13J10 
connected heater strings. The pentode 

unit is used in audio power-output 

stages, and the beam power unit is 

used as a gated-beam discriminator in FM and television limiter and discriminator 
applications. Outline 12B, OUTLINES SECTION. Tube requires duodecar 
twelve-contact socket and may be mounted in any position. Heater volts (ac/dc), 
13.2; amperes, 0.45; warm-up time (average), 11 seconds. 


PENTODE UNIT AS CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PTA TEVA GLIDAGHD hee occu see ie nie ted shed otc ancestor atiatay ere! «folieteyaa(ellelevalioraiene reyes 275 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE. ....-.--- ese essere rece reser eeees 275 max volts 
PEATE DISSIP A THON tc. seieeeite pickets ove farenere ele (wietosare lol ey eliels vers olviy rar) seavennielen « 10 max watts 
TD NOLO LNBUT St cinch. s ievine ninls cvsieuperewzie » « cin veloneyerislinmnss soverorelclitie raters: 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........--- +++ essere reeees 200 max volts 
Heater positive with respect to cathode.....-- ++. ++ +--+ 2 seeeeeeees 200"max volts 


se 


Characteristics and Typical Operation: 


Dini WiGGttgon dec» Abo ¢ cu CORRS Se aeRO OAC ROI GaaS 00 0:G0F DDIQE CODEN 250 volts 
‘CESS? ONT Tk oon Gide bio Gp 3 Oca oomibaiau or sinro Ginie Soo RiGIo GOS Ot 250 volts 
GHEINP RIL WROREY Gar poo vomlae® on pipa wala Oia6 5 2a moD omni CGO Gn Poon omIID -8 volts 
Peale Ab Grid-No ld Voltage. . 2... - 0-2 ass s +s wcities eens eros nase 8 volts 
Plate Resistance (APprox.). 2... 2.2. cress cere ttt etre tees Oeil megohm 
MraNSCONAUCTANCEN | sacs fc celeels wie siele or rhe aes eleiaiminie 3 oiereie se sities) 6500 umhos 
PZero-Signal Plate Current. .....- 02-2000 084 ce teste es alee ene stele 35 ma 
Maximum-Signal Plate Current. .......-2---+ +s ee eres eerste eens 39 ma 
Zero-Signal Grid-No.2 Current. ...-.--.+ + 020s sre teste teeter ters rete 2.5 ma 
Maximum-Signal Grid-No.2 Current.......-.- + sss e reer seer tren eees tf ma 
Tuga Rein Cohn, Selene oStct bind Ono ao me obi 10 Sb drain ca echor cic oie ie 5000 ohms 
Total Harmonic Distortion (Approx.).....--. ++. secre eee rete terns 10 per cent 
Maximum-Signal Power Output.........--. 22-00 e sere reece eters 4.2 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: . 


For fixed-bias operation... ....:.0+525 eect e eee rset w eens te 0.25 max megohm 
For cathode-bias operation... 0.6... sect eet teeter eter ete e cess 0.5 max megohm 


‘BEAM POWER UNIT AS GATED-BEAM DISCRIMINATOR 


Maximum Ratings, (Design-Maximum Values): 


PHATE SUPPLY. VOLTAGE: .. oe seo - e neicae < tice rei eerie ecole wales 330 max volts 
GRID-NO.2 (ACCELERATOR-GRID) VOLTAGE. ...--- +--+ 0-2 sees rererretees 110 max volts 
PEAK POSITIVE GRID-NO.1 VOLTAGE... -..-- 00sec steerer renter ees 60 max volts 
AVERAGE GATHODE CURRENT. ... 02. - ene cree ete terete trees ease 13 max ma 
PERAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to (a Wa Ye hea ab aaciee MCE hoo Utd. Oo. one 200 max volts 
Heater positive with respect to cathode. ..-.. ++ ++ ++es ee rrreererees 2008max volts 


™ The de component must not exceed 100 volts. 
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MEDIUM-MU TRIODE 


Glass lock-in type used as detector, ampli- 
fier, or oscillator in ac/dc radio receivers. Out- 
line 183A, OUTLINES SECTION. Tube requires 

14A4 lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater rating and capac- 
itances, this type is electrically identical with 
lock-in type 7A4 and metal type 6J5. Type 
14A4 is a DISCONTINUED type listed for 
reference only. 


BEAM POWER TUBE 


Glass lock-in type used as output amplifierin 

ac /de radio receivers. Outline 18A, OUTLINES 

T 4A5 SECTION. Tube requires lock-in socket. Heater 

volts (ac/dc), 12.6; amperes, 0.15. Typical op- 

eration and ratings as class A: amplifier: plate 

volts and grid-No.2 volts, 250 (300 maz); plate 

dissipation, 7.5 watts; grid-No.2 input, 1.5 

watts; grid-No.1 volts, -12.5; plate ma., 32; 

grid-No.2 ma., 5.5; plate resistance, 70000 ohms; transconductance, 3000 umhos; load resistance, 7500 
ohms; output watts, 2.8. This is a DISCONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE 


Glasslock-in type used asrf or if amplifierin 

ac /de radio receivers. Outline 183A, OUTLINES 

SECTION. Tube requires lock-in socket. Heater 

14A7 volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec- 

- trically identical with metal type 6SK7 and 


lock-in type 7A7. Type 14A7 is used principally 
for renewal purposes. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as. voltage amplifier 
or phase inverter in radio equipment. Outline 
138A, OUTLINES SECTION. Tube requires 

14AF7 lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater ratings, this type 
is electrically identical with lock-in type TAF7. 
Type 14AF7 is used principally for renewal pur- 
poses. 


-TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, am lifier, and ave tube in ac/dc radio 
receivers. Outline 183A, OUTLINES SECTION. 

14B6 Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating and capacitances, this type is electrically 
identical with lock-in type 7B6 and metal type 
6SQ7. Type 14B6 is used principally for renewal 
purposes. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
ac /de radio receivers. Outline 134, OUTLINES 
SECTION. Tube requireslock-in socket. Heater 
14B8 volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec- 
trically identical with lock-in type 7B8 and 
metal type 6A8. Type 14B8 is a DISCONTIN- 
UED type listed for reference only. 
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BEAM POWER TUBE 


Glass lock-in type used as output amplifier 
in ac/dc radio receivers. Outline 183B, OUT- 
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 12.6; amperes, 
0.225. Except for heater ratings, this type is 
electrically identical with lock-in type 7C5 and 
metal type 6V6. Type 14C5 is a DISCON- 
TINUED type listed for reference only. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier and 
biased detector in ac/dc radio receivers. Out- 
line 183A, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Typical operation and maximum 
ratings as class A; amplifier: plate volts, 250 
(300 maz); grid-No.2 volts, 100; plate dis- 
sipation, 1 maz watt; grid-No.2 input, 0.1 


14C5 


14C7 


maz watt; grid No.1 volts, —-3; grid No.3 connected to cathode at socket; plate resistance, greater than 
1 megohm; transconductance, 1575 umhos; plate ma., 2.2; grid-No.2 ma., 0.7. Within the limits of its 
maximum ratings, this type is similar in performance to metal types 6SJ7 and 12SJ7. Type 14C7 is used 
principally for renewal purposes. 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/dc radio 
receivers. Outline 183A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts, 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7E6 and miniature type 6BF6. 
Type 14E6 is a DISCONTINUED type listed 
for reference only. 


TWIN DIODE—REMOTE-CUTOFF 
PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/dc re- 
ceivers. Outline 183A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12 6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7E7. Type 14E7 is a DISCON- 
TINUED type listed for reference only. 


HIGH-MU TWIN TRIODE 


Glass lock-in type used as phase inverter 
or resistance-coupled amplifier in ac/dc radio 
receivers. Outline 183A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7F7 and glass-octal type 6SL7-GT. 
Type 14F7 is used principally for renewal 
purposes. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as amplifier or 
oscillator in ac /de radio equipment. Outline 13A, 
OUTLINES SECTION, except over-all length 
is 2-9/32 maz inches and seated length is 1-3/4 
inches. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings, this type is electrically identical 
with lock-in type 7F8. Type 14F8 is used 
principally for renewal purposes. 


14E6 


14E7 


14F7 


14F8 
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TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as combined 
detector and af voltage amplifier in 
14GT8 radio ‘receivers. Outline. 8B, OUT- 
LINES SECTION. Tube requires 
miniature nine-contact socket and may 
be operated in any position. 


HEATER VOLTAGE (AC/DC). oe ene Oo CLD na Geer 
HEATER CURRENT 6 icc. ove oe eee Ora eae he en tae ee eee 


PLATE) RESISTANCE: (A PDproxs)> seen eo oe en ee ee ee 
'TRANSCONDUCTANCE® : «5. Se ee ear a eR Foe ae 


° For triode unit; plate volts, 250; grid volts, -3; plate ma., 0.7. 


TRIODE UNIT AS CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE VOLTAGE. a. 55 joce.c 5 gh Oe Re FO eect Te eee) Ae oe 330 max volts 
GRID: VOLTAGE; Positive-bias valuemee enone ere eee enna oe 0 max volts 
PLATE: DISSIPATION Ai... 2.fe-c eee 1 tee ee ot ee ee ee 1.1 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................0000eeeeeeee 200 max volts 
Heater positive with:respect to cathode, o.5 4 sci-4-. - esi esi een 200®max volts 


DIODE UNITS (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 


PLATE CURRENT so. o.sc<.2/2- ccd etree en aa etee SAR MTO ae MTOR scTe te ee ete aE 5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..................00 sc eeunee 200 max volts 
Heater positive with respect to cathode....................-.200-5- 200" max volts 


Characteristics, Instantaneous Value: 


‘Tube Voltage: Drop for platercurrent of 18) maiqees oe aes ate eee ee 5 volts 
= The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 


TYPE I4GT8 
E,#I4 VOLTS 


PLATE MILLIAMPERES 


00 
PLATE VOLTS 92CM-10635T 


‘ SEMIREMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
14H7 in ac/de radio receivers. Outline 138A, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater ratings, this type is electrically 
identical with type 7H7. Type 14H7 isa DIS- 
CONTINUED type listed for reference only. 
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TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined triode 
oscillator and heptode mixer in ac/dc radio re- 
ceivers. Outline 183A, OUTLINES SECTION. 14J7 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7J7. Type 14J7 is a DISCON- 
TINUED type listed for reference only. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as voltage ampli- 
fier or phase inverter in ac/dc radio equipment. 
Outline 18B, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 12.6; 
amperes, 0.3. Except for heater ratings and 14N7 
capacitances, this type is electrically identical 
with lock-in type 7N7 and glass-octal type 
6SN7-GT. Type 14N7 is a DISCONTINUED 
type listed for reference only. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
ac /de radio receivers. Outline 183A, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater ratings and capacitances, this type is ] 4Q7 
electrically identical with metal type 6SA7 and 
lock-in type 7Q7. Type 14Q7 is used principally 
for renewal purposes. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube in ac/dc radio 14R7 
receivers. Outline 183A, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
ratings, this type is electrically identical with 
lock-in type 7R7. Type 14R7 is used principally 
for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass type used as rf amplifier in battery- 
operated receivers. Outline 24B, OUTLINES 
SECTION. Tube requires five-contact socket. 
Heater volts (dc), 2.0; amperes, 0.22. Typical 15 
operation as class A: amplifier: plate volts, 135 
max; grid-No.2 (screen-grid) volts, 67.5 maz; 
grid-No.1 volts, —1.5; plate ma., 1.85; grid-No.2 
ma., 0.3; plate resistance, 0.80 megohm; trans- 
conductance, 750 umhos. This is a DISCON- 
TINUED type listed for reference only. 


DUAL TRIODE— 
SHARP-CUTOFF PENTODE 


Duodecar type used in a variety 
of applications in television receivers 15 AFII 
employing series-connected heater Related type: 
strings. The high-mu triode unit is used 6AFII 


in agce-keyer applications, the low-mu 

triode unit in sync-separator applications, and the pentode unit in video-amplifier 
applications. Outline 12C, OUTLINES SECTION. Heater volts (ac/dc), 14.7; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with duodecar type 6AF11. 
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DUAL TRIODE 


Duodecar type used as combined Se 


L5FY7 vertical-deflection oscillator and ver- 
Related type: tical-deflection amplifier in television 
6FY7 receivers employing series-connected 
heater strings. The high-mu triode unit H 


No.1 is used as an oscillator, and the low-mu triode unit No.2 is used as an ampli- 
fier. Outline 12D, OUTLINES SECTION. Heater volts (ac/dc), 14.7; amperes, 


0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
identical with duodecar type 6FY7. 


POWER PENTODE 


Miniature type used as vertical °3@) 


] 5 HB6 deflection-amplifier tube in television 
Related type: receivers. Outline 8E, OUTLINES ¢4,@ 

6HB6- SECTION. Heater volts (ac/dc), 14.7; 
amperes, 0.8; warm-up time (average), K 


type is 


11seconds. Except for heater ratings, this typeis identical with miniature type 6HB6. 


HIGH-MU TRIODE— r 
BEAM POWER TUBE ; 


8 
Novar type used in combined ver- S38 /{ 
] 5 KY8 tical-deflection-oscillator and vertical- \' 
deflection-amplifier applications in cig) 
black-and-white television receivers 
having low-voltage ‘‘B’”’ supplies and KT 


employing series-connected heater strings. Outline 10C, OUTLINES SECTION. 
Tube requires novar nine-contact socket and may be mounted in any position. 


HEATER VOLTAGE.CAC [DC)a,..5.00 era Cea eer ee rete eee ee 15 
HEATER CURRENT vce eae aes amen Dns er Ene 0.45 
HEATER, WARM-UP TIME \(Average)n...¢a ee sori ee eee ene oe en ee 10 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Triode Unit: 


Grid. to..Plate.... 3.2: 5.334. FoR On ee oe oR es pees 0.44 

Grid to: Cathode-and! Heater. sae ia ee ee ee eee ree ee 15 

Plate to: Cathode and Heaters. 4. eee ee eee 7 
Pentode Unit: 

Grid No.) tor Plate sek perce a tee ee en cere ne 0.048 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8............ 2.6 

Plate to Cathode, Heater, Grid No.2, and Grid No.8. ....0........... 0.28 

CLASS A; AMPLIFIER 

Characteristics: Triode Unit Beam Power Unit 
Plate Voltage .2css:.< ie Een ceo ee ee ee 250 50 135 120 
Grid-No.2 (Screen-Grid) Voltage................... - 120 120 * 
Grid-No.1 (Control-Grid) Voltage. .,............... -3 0 -10 -10 
Amplification Factor. 7. ee eer 7 ee ese RASS eye Re 64 - — ff 
Plate Resistance (Approx.)......... Ea Te MO 40000 — 18000 - 
Transconductance®. 2. cphaisss,.0 ee tee ee 1600 — 8400 - 
Plate -Curretit. nak Sra ie ee ee ee ibe 170° 39 _ 
Grid-No.2 Current............ OD ook aaherst ourrhece aqetere eae = 20° 3 - 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma - - —24 _ 


VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 
For operation in a 525-line, 30-frame system 
Triode Beam Power 


Unit Unit 
Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DG, PLATE) VOLTAGE ea tishe eyedrnctcle = phe ncea cee reroarers ngewe 4 330 max 300 max 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum) - 2200 tmax 
DC.sGRID-N0:2) VOLTAGBs2ch cine) caren tek oe ee - 150 maz 
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PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE..............--- —400 max —250 max volts 
PHAKIC ATHODE OURRENT. © area tie cee sels oe eis ear tes as TT max 200 max ma 
AVERAGE CATHODE CURRENT osidne > ack oeians das eice + aremiras 22 maz 60 max ma 
IP NATED ISSIBIA TIONS: -teistavsis tuaungsstueke ters: cscke agen sateauswavie ne es swenona sites se 1.5 max 12 max . watts 
(GRID=NOc2 UN PUT ee oye orice < aou cn ato apcastete co trae AS. Siclinakensye re = - 1.9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200®max 200®max volts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For grid-resistor-bias operation................22+-+0% 2.2 max 2.2 max megohms 


* Triode connection, grid No.2 connected to plate at socket. 

® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

{+ Under no conditions should this maximum value be exceeded. 

= The dc component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
BEAM POWER UNIT 


TYPE ISKY8 
E,=15.0 VOLTS 


GRID-No.2 VOLTS =120 


200 


PLATE MILLIAMPERES 


GRIO-No,2 MILLIAMPERES (Ico) 


ry 
PLATE VOLTS 92CM—11942T 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


TYPE ISKYS 
E,=15.0 VOLTS 


PLATE MILLIAMPERES 


PLATE VOLTS 92CM-11944T 
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DIODE 


Miniature type used as booster 

| 6AQ3 diodeinline-time-base circuits of trans- 
formerless television receivers. Out- 

line 9C, OUTLINES SECTION. Tube 

requires miniature nine-contact socket 

and may be mounted in any position. Heater volts (ac/dc), 16.4; amperes, 0.6. 


Maximum Ratings, (Design-Center Values): 


SUPPLY. VOLTAGE at zero curren tieio;.a.. - iste eel iene. foes ee 550 max volts 
SUPPLY VOLTAGE i2séco. «ic 5k os cases, gnaw ee ME Gta ae, SRM eee ten See 250 max volts 
PEAK ‘PEATE CURRENTS fore eeee SRE oe SEER eR) ee he See 550 max ma 
AVERAGE PLATE CURRENT: .2).c620 0 ose oe os etie s hes © oO ere eee 220 max ma 
PLATE, DISSIPATION S 550503916 vs' ceded 2 9S ry cd OE Se ee ie 5 max watts 
PEAK NEGATIVE-PULSE PLATE V OLTAGE™ 22s. 4 ae ee ie aoe le cee —6000° max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode......................-.5-5- 6600°® max volts 

Heater positive with respect to cathode. ...............2-0.000-000: 6600°® max volts 


® Under no conditions should an absolute maximum value of 7500 volts be exceeded. 
® The pulse duration must not exceed 22 per cent of a cycle, or a maximum of 18 microseconds. 


IC 
ic. (6) (7) 


K 
Ic 
) (8) 
G) MEG Ic 
iP 


HALF-WAVE VACUUM RECTIFIER 


) 
Duodecar type used as damper 
17 AX3 tube in horizontal-deflection circuits "°@ 
Related types: of television receivers employingseries- nc OFF 
6AX3, 12AX3 connected heater strings. Outline 12C, (2) 


OUTLINES SECTION. Heater volts 
(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with duodecar type 6A X38. 


: P 
17AX4GT HALF-WAVE VACUUM RECTIFIER E (3) 
I7TAX4GTA Glass octal types used as damper @) 
Roleted typeri tubes in horizontal deflection circuits of 
6AX4GT, 6Ax4GTB, ‘television receivers employing series- nO, QP), 
12AX4GTA, 12AX4GTB, connected heater strings. Outline 14C, Cys) 
25AX4GT ' OUTLINES SECTION. Heater volts Ne H 


(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, these types are identical with glass octal types 6AX4-GT and 6AX4-GTB, 
respectively. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tubein 

17 AY3 horizontal-deflection circuits of black- 

Related types: and-white television receivers employ- 

6AY3, 12AY3 ing series-connected heater strings. 

Outline 17A, OUTLINES SECTION. 

Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6AY3. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tubein 


17 BH3 horizontal-deflection circuits of black- 
Related types: and-white television receivers employ- 
6BH3, 22BH3 ing series-connected heater strings. 


Outline 17A, OUTLINES SECTION. 
Heater volts (ac/dc), 17.0; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6BH3. 


422 


Technical Data 


G2 » Gy 

Gn) 
Na) BEAM POWER TUBE . 17BQ6GTB 

Glass octal type used as horizon- me ae 
tal deflection amplifier in television Sips Res: 

Heer / or receivers employing series-connected Cae peters) 

@ heater strings. Outline 15C, OUT- 25CU6 

G3 LINES SECTION. Heater volts (ac/ 


dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with glass octal type 6BQ6-GTB/6CU6. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper.tubein 


horizontal-deflection circuits of black- 17BS3 
and-white television receivers employ- Related types: 
ing series-connected heater strings. 6BS3, 12BS3 


Outline 10D, OUTLINES SECTION. 
Heater volts (ac/dc), 16.8; amperes, 0:45; warm-up time (average), 11 seconds. Ex- 
cept for heater ratings, this type is identical with novar type 6BS3. 


SHARP-CUTOFF DUAL TETRODE 


Miniature type used as vhf rf-am- 
plifier and autodyne mixer tube. Out- 


line8B, OUTLINES SECTION. Heat- 
er volts (ac/dc), 16.8; amperes, 0.15. 17C9 
Except for heater ratings, this type Related type: 
is identical with miniature type 6C9. 6c9 
CENTER PIN 
KTR2.!S 


BEAM POWER TUBE 


Miniature type used in the audio 
output stage of television receivers em- | 7 C U 5 
ployingseries-connected heater strings. Related types: 


Outline 7C, OUTLINES SECTION. 6CUS, 12CU5/12C5 
Heater volts (ac/dc), 16.8; amperes, 

0.45; warm-up time (average), 11 seconds. Except for heater ratings, this type is 
identical with miniature type 6CU5. 


Pp 


. ) HALF-WAVE VACUUM RECTIFIER 
G) Glass octal type used as damper 
@} i) tube in horizontal-deflection circuits 17 D4 
Ic <\7/~n of television receivers employing series- Related type: 
(1) ¥ (8) connected heater strings. Outline 14C, 6DA4 
ie OUTLINES SECTION. Heater volts 


(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with glass octal type 6DA4. 
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Pp 
HALF-WAVE VACUUM RECTIFIER 2 iS) 
Glass octal type used as damper © 
] 7D E4 tube in horizontal-deflection circuits of @ ° 
Related ives! television receivers employing series- ic OT 
6DE4, 22DE4 connected heater strings. Outline 14F, (2) 


OUTLINES SECTION. Heater volts " 
(ac/dc), 17; amperes, 0.6; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with glass octal type 6DE4. 


Pp 
HALF-WAVE VACUUM RECTIFIER : S) 
17DM4 Glass octal type used as damper : 
tube in horizontal-deflection circuits of 
Related types: television receivers employing series- i ay, . 
(8) 
H 


() 
~) 


6DM4, 12DM4 connected heater strings. Outline 14F, 
OUTLINES SECTION. Heater volts 
(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for 
heater ratings, this type is identical with glass octal type 6DM 4. 


Cone 


17DQ6A BEAM POWER TUBE Moy ne 
] 7DQ6B Glass octal types used as horizon- M 


tal deflection amplifier in television (2) 


Related types: H 


Save. 


6DQ6A, 6DQ6B, receivers employing series-connected 
12DQ6A, 12DQ6B heater strings. Outline21, OUTLINES Nz 
SECTION. Heater volts (ac/dc), 16.8; G3 


amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
these types are identical with glass octal types 6DQ6-A and 6DQ6-B. 


BEAM POWER TUBE 


Duodecar type used as horizontal- 

] 7 GE5 deflection-amplifier tube in television 
Related types: receivers employing series-connected 
6GE5, 12GE5 ‘heater strings. Outline 20, OUTLINES 


SECTION. Heater volts (ac/dc), 16.8; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with duodecar type 6GE5. 


BEAM POWER TUBE 


Novar type used in horizontal-de- 

17 GJ5 flection-amplifier circuits of television 
Related types: receivers employing series-connected 
6GJ5, 12GJ5 heater strings.Outlinel8A,OUTLINES 


SECTION. Tube requires novar nine- 
contact socket and may be operated in any position. Heater volts (ac/de), 16.8; 
amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with type 6GJ5. 


BEAM POWER TUBE 


Novar type used in horizontal-de- 
17 GT5 flection-amplifier circuits of television 
Related types: receivers employing series-connected 
6GT5, 12GT5 heater strings. Outlines 17A, OUT- 


LINES SECTION. Tube requires no- 
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var nine-contact socket and may be operated in any position. Heater volts (ac/dc), 
16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater ratings, 
this tube is identical with novar type 6GT5. 


nc 62 


BEAM POWER TUBE 


Duodecar type used as horizontal- 
defiection-amplifier tube in television 17GV5 
receivers employing series-connected Related type: 
heater strings. Outline 16C, OUT- 6GV5 
LINES SECTION. Heater volts (ac/ 
de), 16. 8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with duodecar type 6GV5. 


G2 p G 
@n@) 
NC BEAM POWER TUBE 

S Glass octal type used in horizon 

@) Ge tal-deflection-amplifier circuits of high- | 7 GW6 
SS efficiency deflection circuits of tele- Related types: 
© 4 vision receivers employing series-con- 6GW6, 12GW6 

G3 nected heater strings. Outline 21, OUT- 


LINES SECTION. Tube requires octal socket and may be operated in any po- 
sition. Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 
seconds. Except for heater ratings, this typeis identical with glass octal type 6GW6. 


H 
BEAM POWER TUBE 
‘ OL Ms Novar type used as high-efficiency 
horizontal- deflection-amplifier tube in 17 J B6é 
6 @)s3 television receivers employing series- Related types: 
(9) connected heater strings. Outline 18A, 6JB6, 12JB6 
62 iS OUTLINES SECTION. Heater volts 


(ac/dc), 16.8; amperes, 0.45; warm-up time (average), 11 seconds. Except for heater 
ratings, this type is identical with novar type 6JB6. 


MEDIUM-MU TRIODE— 
POWER PENTODE 


") Duodecar type used as combined 

Ne. vertical-deflection-oscillator and ver- 17 J Z8 
tical-deflection-amplifier tube in tele- 

vision receivers employing series-con- 

nected heater strings. Outline 12B, 

OUTLINES SECTION. Tube requires duodecar twelve-contact socket and may be 
mounted in any position. Heater volts (ac/dc), 16.8; amperes, 0.45; warm-up time 
(average), 11 seconds. 


CLASS A: AMPLIFIER 
Triode Pentode 


Characteristics: Unit Unit 

BALE OLCAT Carian eerie istelons oa, cuetorenieee opato acters cial mente 150 45 120 volts 
Grid-No.2 (Screen-Grid) Voltage. .............. ccc veceees =e TO Pe 10 volts 
frid-No.1.(Control-Grid) Voltage. :........0.sccs.se0ee008 -5 0 -8 volts 
BININCATION HL ACLON. 6. ys:ni iio dcsjateus 64 ios 2 wisi netodalicna Ges ie ae ob 21.5 - - 

Beabe Resistances(A PPrOX.) .o:s, ors oie ors aps BA Sind deo aie ened op eB ae 11300 — 11700 ohms 
BPANBCONUUCCANCEM A. cchish hccciia o geiere see ied eee aT 1900 — 7100 »umhos 
BLO ADUTON Lar dees Fran) Ao okie sae aistide sitetoarere p wad oe ants Spot eee aS ma 
BAe NOs Current.+ miacina feed ae Saline cees So ntaateet nates. « - 17S 4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 pa...... - — -25 volts 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... -10 = - volts 
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VERTICAL-DEFLECTION OSCILLATOR AND AMPLIFIER 


For operation in a 525-line, 30-frame system 


Triode Pentode 
Unit Unit 

Maximum Ratings, (Design-Maximum Values): Oscillator Amplifier 
DC: PEATE VOLTAGE... Se Goce eee ee ee ene ae 250 max 250 max volts 
PERAK POSITIVE-PULSE PLATE VOLTAGE? a tee ee ee - 2000 max volts 
GRID-NO.2 VOLTAGE cy) cei sns cca bok Pac nook ees =_ 200 max volts - 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE................ —400 max —150 max volts 
PEAK CATHODE; CURRENT | o/s Soe oa cetera ee See casas oe 70 max 245 max ma 
AVERAGE, CATHODE) CURRENTS) 282 thea et. fee anette 20 max 70 max ma 
PLATE: DISSIPATION 1: 64 3c Cee ee toed aoe) ees 1 max T max watts 
GRID-NO: 2 ENPUT SS ii caren eee Pte eee pea cacao OnE - 1.8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 2008max 200®max volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For:fixed-bias opera tione, ac- i522 ce orien rare n eee 1 maz 1 max megohm 

For cathode-bias operation’... a-caseeeeeee eee e 2.2 maz 2.2 max megohms 


® This value may be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

# The duration of the voltage pulse must not exceed 15 per cent of one vertical scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one vertical scanning cycle is 2.5 milliseconds. 

+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The de component must not exceed 100 volts. y 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used as damper tube in 
horizontal-defiection circuits of television re- 
ceiversemploying series-connected heater strings. 
Outline 8D, OUTLINES SECTION. Tube re- 

17H 3 - quires miniature nine-contact socket and may 

be mounted in any position. Socket terminals 2, 

6, 7, and 9 should not be used as tie points. It is 

especially important that this tube, like other 

power-handling tubes, be adequately ventilated. 

Heater volts (ac/dc), 17.5; amperes, 0.8; warm-up time (average), 11 seconds. Maximum ratings for 

damper service (for operation in a 525-line, 30-frame system): peak inverse plate volts, 2000 maz; peak 

plate ma., 450 maz; dc plate ma., 75 maz; plate dissipation, 3 maz watts; peak heater-cathode volts; 

heater negative with réspect to cathode, 2000 maz (the de component must not exceed 500 volts); 

heater positive with respect to cathode, 200 maz (the de component must not exceed 100 volts). This 
type is used principally for renewal purposes. 


BEAM POWER TUBE 


Pp 
Glass octal type used as horizontal-deflec- (5) 
tion-amplifier tube in television receivers em- 63 
ploying series-connected heater strings. Outline K (3) 
] 8 A 5 14E, OUTLINES SECTION. Tube requires Ts 

octal socket and may be operated in any position. 
Heater volts (ac/dc), 18.5; amperes, 0.3; warm- DON ASH OF 
up time, (average), 11 seconds. Characteristics (\) (8) 
as class Ai amplifier: plate volts, 200; grid-No.2 G Go 
volts, 125; grid-No.1 volts, -17; plate ma., 40; 

grid-No.2 ma., 1.1; transconductance, 4800 »mhos; plate resistance (approx.), 27000 ohms. 


HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


DC:PLATE: VOLTAGE 5 2.5.4.4 Ueinete erate ete ne Pe ne oe ee ee 350 max volts 
PERAK POSITIVE-P.ULSE PLATE*VOLTAGE# AG an essen eee are eee ee 3000 max volts 
PEAK NEGATIVE-PULSE' PLATE ViOLTAGDs4 ieee bn Oe eee eee eee —600 max volts 
DC GRID=-N 0:2; (SCREEN-GRID)/ VOLTAGES. &.<,<.42.a<h)c+ sole oe eee 160 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 (CONTROL-GRID) VOLTAGE............. — 250 max volts — 
PEAK’ CATHODE GURRENT).... 358.00 0 ee re Cee eee ee 310 max ma 
AVERAGE| CATHODE CURRENT!® 284.5 sb each eee. snd ee OR EE See eee 90 max ma 
GRID-NO.2 ENPUT IS oe fore PES athe bo ae ee er ee ae ee er ae 2.5 max watts — 
PEATE DISSIPATION Sc os.0h. Gob ciss 6 caw nts RUE) Oe ae ee ee 9 max watts — 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............-. ccc eee eee eens 200 max volts 
Heater positive with respect to cathode. ........... cece eee eee e eens 200"®mazx volts 
BULB LEMPERATURE: (At hottest: point): «66,6 .5:016: @ cases wieyelsioven sialon se eters eevee 190 max °C 


Maximum Circuit Value: 


Grid-No.1-Circuit Resistance: 

IGE TIG =FCSISLOR= DIAS OPCEA ION a 5.60%. 0: se. op os, 2 3)5,.01's) 9s Sie oo Baayen is, alum Frslslaeha 1 max megohm 
# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

5° Under no circumstances should this absolute value be exceeded. 

© An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The de component must not exceed 100 volts. 


REMOTE-CUTOFF PENTODE 
Miniature type used as rf- and if- 
amplifier tube in ac/dc radio receivers. 1 8 FW6 
Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-contact 1 8 FW6A 
socket and may be mounted in any 


position. Heater volts (ac/dc), 18; amperes, 0.1; warm-up time (average), 18- 
FW6-A, 20 seconds. 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 


MRA PMA OUTAGMG Hee Arete ne ce se vette eas Fe PATS ee Domes a pele ce carne ceils 150 max volts 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE... ........20 ces eeeeenceuees 150 max volts 
PER ID=INO-coViOl TAG Melis Seat elon chet ot ec tnreas i aretare axe Sivtenerel via teile ecohel6 fo) etal iso, See curve page 70 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
GRID-No.2 INPUT: 

FPorgrid-No,2 voltages up to 75 volts. 0566 6. cece cee sie coe vine ee 0.6 max watt 

For grid-No.2 voltages between 75 and 150 volts.................... See curve page 70 
PA TH DISSIPATION it cies oaond Thiet Sect rela miec ale outers Salata ciebaiels’e'eielole s Sve wees 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 0... cee eee eee ee 100 max volts 

Heater positive with respect to cathode. ............ cece eee eee eee 100 max volts 
Characteristics: 
BIBLE SUBDIVAV.OLLAGO <faevarele)s scien towels exanetee > of sip incase Siomilowm eitts ie esteparagee « 100 volts 
SESW Gish eit tela ol eerste io iho avshaw bins Hwee 5820 ie pikese rem eledecare Connected to cathode at socket 
BEAN Oe SUDDIV EV OUR LO tahoe ons dit isis ia © «overs aces sa gutro(elel sclera’ e sieleleletecare.c 100 volts 
BATH GUC-EIASMRESISLOF 2 kiscisic akc iene See oie Siete ators Deiee el cheval iovecgieveinalclele cle 68 ohms 
Beat GiLenISLAaNCOsCA DDIOX.) <1 urea hiakie we cal erenelnio rele si tisuslelepobaus s+o¥e pie iy ale tars 0.25 megohm 
MEEATRCONGUCLANCE cootcici sien: anes a <onsy's tease elacese Dowety tale brele Be cheke cle aban, Owes ee 4400 u»mhos 
Belate (Curren tanec eceke crsncrdsiche Ss cuh tone essentuevionoratisvede, sjecenev@ selene! sdsyecche e's leans usyaie iil ma 
SOPTO=IN OL CHOUNTON Gar iene ee riate eee ciele crores ates are aealecs chase sheveliavneis ele dee 4.4 ma 
Grid-No.1 Voltage (Approx.) for transconductance of 25 umhos........... -20 volts 


PENTAGRID CONVERTER 


Miniature type used for converter 
applications in ac/dc radio receivers. 1 8 FX6 


Outline 7B, OUTLINES SECTION. 
Tube requires miniature seven-con- 18FX6A 
tact socket and may be mounted in 

any position. Heater volts (ac/dc), 18; amperes, 0.1; warm-up time (average), 
18FX6-A, 20 seconds. 


CONVERTER 
Maximum Ratings, (Design-Maximum Values): 
BEATA VOLTAGE See te oe ce cits a as OS NI TIOTE, ot Mie eee a eM eee cane dels as 150 max volts 
GRIDs-N0.2-AND-N0O.4 (SCREEN-GRID) SUPPLY VOLTAGE.................. 150 max volts 
BEIDSEN 0: o-ANDANOl4 VOLTAGE meets ie core onset mare nite deveis 5.0 608 110 max volts 
BIDS NO O=AND-N O:4 LNPUT 1 cree c:0 elie siel«: eters oye isisuetieveitre’ ain) ie..ors ohisiei.s) av ei'e) oreilbile 1.2 max watts 
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PLATE DISSIPATION. «2 20jcOi2 << sistsyerele ee choise le ele aks lols Ne ieee aoe meetin 1 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 0... c cee ee cece ee 100 maz volts 
Heater positive with respect to cathode. ............ 2. ee eee eee eee 100 max volts 


Typical Operation (Separate Excitation) :* 


Plate Voltages fnctccs, fetecras ks ae wetevigtn sss tere ere Sieh oeno ye talle. biel tietiates seta: ettetete 100 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage.............ccesesecseseeeee 100 volts 
Grid-No:3 (Control-Grid)i Voltage, 7s 3.090 eee << cae eects rete soe cee -1.5 volts 
Grid-No.1 (Oscillator-Grid)) Resistors..7-.12 sees ele) eke 2 tenors 20000 ohms 
Plate Resistance: (A pprox:) <.e.2.c fcc ct te clee Sats eisislee a) ais slieleb ele sr stepebetereueners 0.4 megohm 
Conversion Transconductance fa sais satel elern Sette olatelcl al ee eaten cak rene otters 480 pumhos 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 10 nmhos -21 volts 
Plate: Gurren ta 2s ns cisue sb of noteiera cin ord teas) assets te sso ellsliots co a) aie fal orets corse l= tahoe steels 2.3 ma 
Grids-No:2-and-=No.4°C urrentoyae cis toe ee ie tates ovals telecine okie erence 6.2 ma 
Grid-No.l Current 5ciovoctosuetr ac oentac te eta mis chee mieereetedel a1 cue ce oterede ok einer 0.5 ma 
Total Cathode Currents: 5... cose ree ete este eneiee ee a eteroties ok ea et aoe 9 ma 


Note: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate (not oscil- 
lating) is approximately 7000 nmhos under the following conditions: grids No.1 and No.3 at 0 volts; 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the plate current is 24 ma., and 
the amplification factor is 22. 


* The characteristics shown with separate excitation correspond very closely with those obtained in a 
self-excited oscillator circuit operating with zero bias. 


TWIN DIODE—HIGH-MU TRIODE 


] 8 FY 6 Miniature type used for combined 
detector, amplifier, and ave tube in 


| 8FY6 A compact ac/de radio receivers. Out- 
line 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact sock- 


et and may be mounted in any position. Heater volts (ac/dc), 18; amperes, 0.1; 
warm-up time (average), 18F Y6-A, 20 seconds. 


TRIODE UNIT AS CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE, VOLTAGE 58. -i che i isnecttice Bie ene ee aS eee he ogee cr tee eens 150 max volts 
GRID. VOLTAGE, .Positive-bias Value aperetcsaoir het cis ieicho sor chiche lhe ieksieustel sie teiens 0 max volts 
PLATE. DISSIPATION oye c05. seis. chcneto hare ucuenslisi # she gs cs, syste] ellea coususces "oie. oas\e’sr cuter og teres 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.................-+.s0e0005 100 max volts 
Heater positive with respect to cathode. ............. 0.2.2 e eee eee 100 max volts 
Characteristics: 
Plate Voltage o srevegiys ouse:ciesla cr clone rs toe beenepereten «reuse cage onan « Neva aare renege oor lek teers 100 volts 
Grid Voltage’: s gig.<iscg atic es ctnanes eo oh erento od, alas elatereceberaieiiere Sis eee ene ater -1 volt 
Amplification Factor. ci25. 0.25 2a ie toe as ter teeter tenn eee tet orerent Sennett aye 100 
Plate Resistance: (A pprox.)92 soe nee eo ecey ore ere cee a ate es ease 77000 ohms 
Transconductancee 6.35700. 5c ae cee ee eee ee ERO A APE cats OR Ran ees nC RNC ea 1300 »mhos 
Plate Current, 6 o5.fa Scenes, Sala eetesle Sake ere apne Ga tees hoe enteete 0.6 ma 


DIODE UNITS (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
PLATE: CURRENT fh, 5 0: focstsaeteeiacce 2 bie oreo tee wiete ayctehe Neer Ste etaremap Io. Stelenelcve 1 max ma 


SHARP-CUTOFF PENTODE 


Lal P 
Miniature type used in the if, rf, 7 OS Go 
and converter stages of ac/dc AM og (©) 
1I8GD6A radio receivers. Outline 7B, OUT- \ 

LINES SECTION. Tuberequiresmin- ,.@) ‘ A(T JOx 

iature seven-contact socket and may 1s 0 

be operated in any position. Gi 
HEATER VOLTAGENCAG/DC)efiis 3 od Ha eek ese neo nee ten ee nearer ets 18 volts 
HIBATER CURRENT. Aire ils aleve 25) se. ocsusrsin © cdatareus ele ote loleiesenere ead mieten tenet oneaet te OE ampere 
WARM-UP’ TIME ((AVERAGB)' ©. = 54 55.<.cbiaie onesie nietehoiala areiolas IR eneke amore eeuane 20 seconds 
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DirREcT INTERELECTRODE CAPACITANCES:° 


Grid=Nomstoyblate ten c eins cc oe hia cre cise ett itetaus ne ecto e siecereiste ie eiress als aie 0.0035 pf 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield 6.0 pf 
Plate to Cathode, Heater, Grid No.2, Grid No.3 and Internal Shield... 5.0 pf 


° Values are same without external shield, or with external shield connected to cathode. 


CLASS A: AMPLIFIER 
Characteristics: 


IDET) bY WO) MEY Ge San ano cc Ga dhoOW oven no pdb oe Sood g ome ToUda coe Cone 100 volts 
ASTIN Ges (SUPPKESsOr GTI). 5), cteonyfaye ayni sot bersp ns paususteseunsarsasarapehsueeetae ais Connected to cathode at socket 
rid-NMo.2 (Screen=Grid)) V O1LALE’s, cite cous ca, 61 sn ye 61.60 asl ap ere eie yous) syst ouchnl st sj lat e's 100 volts 
Wathode-Bigs FVesiStor a oiaeis cine cociheseoie ei cutee cothale oak Goer aye ezsiiske: o} Ste s./ararouais) eV 150 ohms 
iatesvesistances(APprox:) cen. codes geass o chdoGe cst we sees se ashe 0.5 megohm 
Franson GUCLANCE HTM aiets testator teelete eal alebec se seota: Siehevans, sialic Wea, ales eiaeeisiere alien fens 4300 umhos 
LEVEN ON OF 0 gua) 01 Bits cu aeherG OG aRGNO ors once EEA ccinan Gh onotenn Che Gina nei aC cnet eae ee ree tcc 5 ma 
RGXIC = N Gece © UNLeN Gawerep ite aie vayene Gist vayeve wis ate /lels Maraaudee reads eater eave: sisaverenaune 2 ma 
Grid-No.1 Voltage (Approx.), for plate current of 10 wa............-.++-- 4.7 volts 


RF AMPLIFIER AND CONVERTER 


Maximum Ratings, (Design-Maximum Values): 


EAA THON NOE TAG Hirt Werte emels ie) oye seis such ee) Ssau eee eee eS Rusia woehee vais et eke a Sih) bs wile: 6 150 max volts 
EERID= NO: SUPPLYS VOLTAGE: 22S yecinis ape sue ole nce ois eather us ege #, 3 sere 150 max volts 
CRID= NO; COMOUPA GE saao ie ree ere tiers tonics ee each Phage ene Tiree oan oe or manatees ove See curve page 70 
PEATE PO ISSIPATION or 5 i0 2 Citicie ea lara ois chsieteitiacae hale Waa mlenhe ee tale lacie > 2.5 max watts 
GRID-NO.2 INPUT: 

Eor grid-No.2 voltages up to 75 volts... 3651. . o5 5. ee ee ee ees 0.6 max watt 

For grid-No.2 voltages between 75 and 150 volts..........-..----0+5 See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............--.0 0s eee reece 100 max volts 

Heater positive with respect to cathode. ........... 0.00 c eee eects 100 max volts 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of battery- 
operated receivers. Maximum dimensions: over- 
all length, 4-3 /16 inches; seated height, 3-9 /16 
inches; diameter, 1-9 /16 inches. Tube requires 19 
six-contact socket. Filament volts (dc), 2.0; am- 
peres, 0.26. Except for filament current, this 
type is electrically identical with type 1J6-GT. 
Type 19 is a DISCONTINUED type listed for 
reference only. 


Pe 
(5) 
i er tasat ore tetra in seme toe 
@) (7) diode in horizontal-deflection circuits T ve] AU AG TA 
Ic OTs of black-and-white television receivers Related type: 
oO C} employing series-connected heater 6AU4GTA 


strings. Outline 14F, OUTLINESSEC- 

TION. Tubes require octal socket and may be mounted in any position. These 
types may be supplied with pin 1 omitted. Socket terminals 1, 2, 4, and 6 should 
not be used as tie points. It is especially important that these tubes, like other 
power-handling tubes, be adequately ventilated. Heater volts (ac/dc), 18.9; am- 
peres, 0.6; warm-up time (average), 11 seconds. Type 19AU4-GTA is used prin- 
cipally for renewal purposes. 

DAMPER SERVICE 


For operation in a 525-line, 30-frame system 


; te 19AU4-GTA 19AU4 
Maximum Ratings: Design Maximum Design Center 
PEAK INVERSE PLATE) VOLTAGE? . 2-6 4244.-2--4-- 55> dene 4500 max 4500° max volts 
MAK PUATE CURRENT: secs ac cis ue tine eecus ous eas oi) gar sas cael cas 1300 max 1050 maz ma 
CePA TE CURRENTS «5 s1-c\a = chine Ooleie cee sects eh nei eae or 210 max 175 max ma 
UATE DISSIPATION: Hin cities oe Sete eee elas Grains asta ele Baisjeue = ¢ 6.5 max 6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 4500tmax 4500°tmax volts 
Heater positive with respect to cathode..............-- 3004max 3004max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 


© Under no circumstances should this absolute value be exceeded. 
+ The de component must not exceed 900 volts. 
The dc component must not exceed 100 volts. 
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BEAM POWER TUBE 


19BG 6G Glass octal types used as output amplifiers 
in horizontal deflection circuits of television 


equipment of the “‘transformerless’’ type where 

] B G 6 G A high pulse voltages occur during short duty 

9 cycles. Type 19BG6GA, Outline 25A, OUT- 

Releled tyes: LINES SECTION. Tubes require octal socket. 

Vertical tube mounting is preferred but hori- 

6BG6G zontal operation is permissible if pins No.2 and 

No.7 are in vertical plane. Heater volts (ac/dc), 

18.9; amperes, 0.3. Except for heater rating and interelectrode capacitances, type 19BG6-GA is elec- 

trically identical with glass octal type 6BG6-G. Type 19BG6-G is a DISCONTINUED type listed 
for reference only. Type 19BG6-GA is used principally for renewal purposes, 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF TETRODE 


Miniature type used as combined 

19CL8 A vhf oscillator and mixer in television 

Related types: receivers employing series-connected 

5CL8A, 6CL8A heaterstrings. Outline8B, OUTLINES 

SECTION. Tube requires miniature 

nine-contact socket and may be operated in any position. Heater volts (ac/dc), 

18.9; amperes, 0.15; warm-up time (average), 11 seconds. Except for heater ratings, 
this type is identical with miniature type 6CL8-A. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as combined 

19EA8 oscillator and mixer in television re- 
Related types: ceivers employing  series-connected 
SEAS, 6EAS heater strings and using anintermediate 


frequency in the order of 40 megacycles 
per second. Outline 8B, OUTLINES SECTION. Tube requires miniature nine- 
contact socket .and may be operated in any position. Heater volts (ac/dc), 18.9; 
amperes, 0.15; warm-up time (average), 11 seconds. Except for heater ratings, this 
type is identical with miniature type 6EA8. 


SEMIREMOTE-CUTOFF PENTODE 


Miniature type used asif-amplifier 

] 9 iF R6 tube in FM receivers employing series- 
Related type: connected heater strings. Outline 7B, 
6HR6 OUTLINES SECTION. Heater volts 


(ac/dc), 18.9; amperes, 0.15; warm-up 
time (average), 17 seconds. Except for heater ratings, this type is identical with 
miniature type 6HR6. 


SHARP-CUTOFF PENTODE 


Miniature type used as if-amplifier 

] 9HS6 and limiter tube in FM receivers. Out- 
Related type: line 7B, OUTLINES SECTION. 
6HS6 Heater volts (ac/dc), 18.9; amperes, 


0.15; warm-up time (average), 17 sec- 
onds. Except for heater ratings, this type is identical to miniature type 6HS6. 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as if-ampli- 
fier and af voltage-amplifier tube in 
radio receivers employing series-con- 
nected heater strings.Outline8B,OUT- 
LINESSECTION. Tuberequires min- 


19HV8 


iature nine-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 18.9; amperes, 0.15. 


CLASS A, AMPLIFIER 


Triode 

Maximum Ratings, (Design-Maximum Values): Unit 
[EWA TISOY OTA G terete Settee. tee SE ees ely: esac eects seek deeb eb ste GrionsiSi'e, 330 max 
GRID-N0.2 (SCREEN-GRID) SUPPLY VOLTAGE. ............... - 
GRID=N O-omV OL TA GH ee a iecin Eee eh ons eee SP eel vc dleas cee horeveensee = 
GRiID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 
PATE MOIS STE-ADIO Neyo nie howger eee Fain) wane sas becaires Sore ees eeu, dues, © 0.55 max 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts................. ~ 

For grid-No.2 voltages between 165 and 330 volts....... - 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 200 max 

Heater positive with respect to cathode................ 2008 max 
Characteristics: 
Plates OlCaGermeerr les cielo nh Oncttacc emis stone Po shanusrelnehene basees 100 
CEPI NOs 2 EV OLLA RE sere Melo et iy cy iiss oe eens wietend ea sae cae - 
rid Nou MVOllaAge + ciate s Sia bree oes Saas Soe MMA oe ee -1 
PARMAR POT EMDR CLOT crate ea aer os fy obn tsar suse esata auc t ueree ares seen rue 70 ~ 
Plater ResistanceacA DPFOXs) srs stirs tr: st eins « suncne ous te syele oiebes, ah 54000 
BRATS COMMU CEA TE CO Weg aece Maut us brcb ih ood ioieat neice ie dogs ass) “Mayne ahecotaws 1300 
Pla teMGuUrreN Upaeeiaee ois Somer ears De te ea eee ee areca 0.8 
Ginid=INigss 10 GLreM Corsten & orchid os Gussie cia, eed ea Rt Wiige ic - 
Grid-No.1 Voltage Approx.) for plate current of 50 wa....... -1.5 
Grid-No.1 Voltage (Approx.) for plate current of 20 pa....... - 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

Morsiked-biasOperabioniecsscte + sees cits eters oe 0.5 max 

Bomeathode-pias GOPeEraviOnern.: a. yaa se eee nsec ae case 1 max 


® The de component must not exceed 100 volts. 


MEDIUM-MU TWIN TRIODE 


Miniature type used for converter service 
in ac/de AM and FM receivers and as oscil- 
lator, amplifier, or mixer in television receivers 
of the ‘‘transformerless’’ type.Outline 7B, OUT- 
LINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in 
any position. Heater volts (ac/dc), 18.9; am- 
peres, 0.15. For -direct interelectrode capaci- 


Pentode 
Unit 
330 max volts 
330 max volts 
See curve page 70 
0 max volts 
3 max watts 
0.55 max watt 


See curve page 70 


200 max volts 
200®max volts 
125 volts 
125 volts 
-l volt 
200000 ohms 
6500 umhos 
12 ma 

4 ma 

~ volts 

-9 volts 


0.25 max megohm 
1 max megohm 


19J6 


Related types: 
5J6, 636 


tances, ratings, and typical operation as a class A:.amplifier, and curves, refer to type 6J6. Maximum 
ratings and characteristics for mixer service (each unit): plate volts, 150 (800 max); cathode-bias 
resistor, 810 ohms; peak oscillator volts, 3; plate resistance, 10200 ohms; conversion transconductance, 
1900 »zmhos; plate ma., 4.8; plate dissipation, 1.5 max watts; peak heater-cathode volts, 90 max. Type 
19J6 is used principally for renewal purposes. 


Kp 


3 
1S 


ed in any position. Heater volts (ac/dc), 18.9; amperes, 0.15. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used as FM con- 
verter and rf-amplifier tube in radio 


P receivers. Outline 8B, OUTLINES 


SECTION. Tube requires miniature 
nine-contact socket and may be mount- 


19JN8 
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CLASS A, AMPLIFIER 


Triode Pentode 

Maximum Ratings, (Design-Mazximum Values): Unit Unit 
PLATE, VOLTAGE soc. eeelecot ates Renn Oe ern Es eee eae 300 max 300 max volts 
GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE................ - 300 maz volts 
GRID-NO.2 VOLTAGE 4/5 di: «sls. « Sis eile nd he A ton ees - See curve page 70 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PEATE: DISSIPATION 2 245-2 op tunreh pas pencasl « icscconsnelictebs reer eo ntee ncrs feels 2.5 max 2.5 max watts 
GRID-NO.2 INPUT: 

For grid-No.2 voltages up to 150 volts................. - 0.55 maz watt 

For grid-No.2 voltages between 150 and 300 volts....... = See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 200 max 200 max volts 

Heater positive with respect to cathode................ 200® max 200"®max volts 
Characteristics: 
Plate Voltage. 2 oi. igre ae wn erate Sole eto itis nieie he eiotenstetes 125 125 volts 
Grid-No.2' Voltage. soci. ccc os Se ac te oe ee ee eee - 125 volts 
Grid-NOA Voltages. sinc ce ron < sive cs ct slot ciebetean helerpd te aetararensid -1 -1 volt 
Amplification: Factor. 2000s «ssc te e bcle nioedniete aoe tie raenel store nts 46 - 
Plate Resistance CA pproxs) ee ee ne cetin seein rete teion terauar 5400 200000 ohms 
Transconductance ss). sc. 5 eose ores es anne te eietle Sais es 8500 7500 umhos 
Plate Current s6 os foi. . Seine het es ohn SB oenhe he Aa ce 13.5 12 ma 
Grid-No.2 Current: 32 2 24-Gads chic bee eee ee aes = 4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa....... -8 -8 volts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For. fixed-bias operation. -.4:.e Per pc ocin etait 2. 
For:cathode-bias operation: . «cic oi cise ce Cele cles ietsreisiele 2 


= The dc component must not exceed 100 volts. 


max megohms 
m 


TRIPLE DIODE—HIGH-MU TRIODE 


Miniature type used as combined audio 


19T8 amplifier, AM detector, and FM detector in 2G 
AM/FM receivers of the a/c or “‘transformer” 
Related types: type. Outline 8B, OUTLINES SECTION. 
5T8, 6T8A Tube requires miniature nine-contact socket Pp2 


and may be mounted in any position. Heater 

volts (ac/dc), 18.9; amperes, 0.15. Except for 
heater ratings, this type is identical with miniature type 6T8-A. Type 19T8 is used principally for re- 
newal purposes. 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


19X 8 Miniature type used as combined 
oscillator and mixer tube in ‘‘trans- 

Related types: formerless’””» AM/FM receivers. Out- 
5X8, 6X8 line 8B, OUTLINES SECTION. Tube 


requires miniature nine-contact socket 
and may be mounted in any position. Heater volts (ac/dc), 18.9; amperes, 0.15. 
Except for heater ratings, this type is identical with miniature type 6X8. 


POWER TRIODE 


Glass type used as output amplifier in dry- 
battery-operated receivers. Filament volts (dc), 
3.3; amperes, 0.132. Characteristics as class A1 
20 amplifier: plate volts, 1385 maz; grid volts, 
—22.5; plate ma., 6.5; plate resistance, 6300 
ohms; amplification factor, 3.3; transconduc- 
tance, 525 umhos; load resistance, 6500 ohms; 
output mw., 110. This is a DISCONTINUED 
type listed for reference only. 
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DIODE—REMOTE-CUTOFF 


PENTODE 
Miniature type used as combined 
if amplifier and AM detector in AM 20EQ7 
and AM/FM radio receivers. Outline Related types: 
8D, OUTLINES SECTION. Tube re- 6EQ7, 12EQ7 


quires miniature nine-contact socket 
and may be operated in any position. Heater volts (ac/dc), 20; amperes, 0.1. Ex- 
cept for heater ratings, this type is identical with miniature type 6EQ7. 


HIGH-MU TWIN TRIODE 


Miniature type used in high-gain, 
resistance-coupled, low-level audio am- 20E Z7 
plifiers operating at low-signal levels, 
such as preamplifiers for stereo phono- 

KT graphs. Outline 8B, OUTLINES SEC- 

TION. For typical operation asresistance-coupled amplifier, refer to RESISTANCE- 
COUPLED AMPLIFIER SECTION. Tube requires miniature nine-contact 
socket and may be operated in any position. 


Hea PERSON TSICACY DC) 21.) ciiextc Grate cheatin a etel oie) allele "eo steisinvers) 6) sireveue nics aes: » 20 volts 
IKATERMGURMSEN Toe c/. sc setae oe ere fe etd oe pr eadiais ana cia eke le win a Mekal a o's 0.1 ampere 
HEATER WARM-UP TIME (AVERAGE). .......... 000 e eee ee eee ete tence 20 seconds 
DIREcT INTERELECTRODES CAPACITANCES:° Unit No.1 Unit No.2 
RTTCREOLE NATO RIEU Checte statore ay iichs alas, Ene aver ahauyte tayevs "e o\ayerey oj are 1.5 1.5 pf 
Grid to:Cathode and Heater: 60 <-.uitiss ee sees een 1.6 126: pf 
Plate to Cathode and Heater...............-0-0 ee euee 0.2 0.3 pf 
CLASS A, AMPLIFIER (Each Unit) 
Maximum Ratings, (Design-Maximum Values): 
PEATE AOL TAGE ore tcs) <1 eisieleis patos aieve chee emmiescehd ts Mae Poveds -einhe. = lounyarsildhonesuieitece 6 330 max volts 
GRID VOLTAGE: 
Negative-pias:Valuesiae at sale cies sie sis r icvate ol ol ctscs clieiinie sie 9)! dle lel ea o'r 55 max volts 
Positive-Dias valte: orci aioe eens estar ste a iitr s erneos oueitsbay i oiiekapalereldte anc 0 max volts 
PEAT EPlDISSTIATLON Soe ous sauces ove aitke oat eieae + ots ails Aum ck auslicpo la ny phot esha b iallenets, i heyset> 1.2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............-.000-ee eee eee 200 max volts 
Heater positive with respect to cathode. ............-- eee e ee eee eee 200®max volts 


AVERAGE PLATE CHARACTERISTICS 


TyPe 20EZ7 
E,=20 VOLTS 


PLATE MILLIAMPERES 


400 
PLATE VOLTS 92CM-10004T 
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Characteristics: 

Plate Voltage siidstac eee ee utes eee oe ee 100 250 volts 
Grid Voltage wsiia Sood oe ea here eye Ea eee -1 —2 volts 
Amplification Factor;..< .. shat eee ns: ee ee? eee. See 100 100 

Plate Resistancex(A pprox.)).f seas es See ee Se 80000 62500 ohms 
Transconductances ter Wa... eee Lee eee 1250 1600 umhos 
Plate Curren tyr scress sesh oo eee ee ee eee ee 0.5 IR ma 


° Without external shield. 
® The de component must not exceed 100 volts. 


p Gi 
BEAM POWER TUBE : iL) 
Glass octal type used as horizon- os) 
yA EX6 tal-deflection amplifier in television re- @) 3) 
Related type: ceivers employing  series-connected H Sars 4 
6EX6 heater strings. Outline 25A, OUT- (8) 
LINES SECTION. Tubes requires oc- Ge 


tal socket and should be operated vertically (base down or up) or horizontally with 
pins 2 and 7 in a vertical plane. Heater volts (ac/dc), 21-5; amperes; warm-up time 
(average), 11 seconds. Except for heater ratings, this tube is identical with glass 


octal type 6EX6. Nc_ G2 
BEAM POWER TUBE 
Duodecar type used as horizontal- 
21 GY5 deflection-amplifier tube in television 


receivers employing series-connected 

heater strings. Outline 16C, OUT- 

LINES SECTION. Tube requires duo- 
decar twelve-contact socket and may be mounted in any position. Heater volts 
(ac/dc), 21; amperes, 0.45; warm-up time (average), 11 seconds. 


CLASS A, AMPLIFIER 
Characteristics: 


Plate: Voltages. stots. occa: SU eee ee 60 130 volts 
Grid-No:2 (Sereen-Grid)) Voltage! /2 2 ee ane eee ee 130 130 volts 
Grid-No-l' (Control=Grid) Voltagess.--+..s see. ee en oeee lee 0 —20 volts 
RriodevAmiplification. Mactor* 4a. eee ae ee ee - 4.7 

Plate) Resistance Approx.) 5-008 eee ee een eae - 11000 ohms 
‘Transconductance..a. eet. oe ieee bee ee eer oe - 9100 umhos 
Plate Current.a..8.5228 9.34.65 do Oh ee 410° 50 ma 
Grid-No.2. Currents 305. ee ee ee ee eee 24° 1.75 ma 
Grid-No.1 Voltage (Approx.) for plate current of 1 ma......: - —33 volts 


* Triode connection, grid No.2 connected to plate. 


° This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


HORIZONTAL-DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


D@ PLATE SURPLYAVOLTAGE 5 fee eer ee ee ee ee 770 max volts 
PEAK POSITIVE-PULSH PLEATH VOLTAGES-2 2) ee ee 6500 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE:..4 4-year eee -1500 maz volts 
GRID-NO:2°VOL TAGE ses ree eee eee 220 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE.............0.0-.0ccecuceee —330 max volts 
DC'GRID-NOSl “VOUTAGE 5... soa) Se Ee eee ee eee —-55 max volts 
PEAK CATHODE' CURRENT... )2.55) 22ers Ree ee ee nee eee 800 max ma 
AVERAGE) CATHODE; CURRENTS. 23:).2/ ek Cee eee eee 230 max ma 
PLAT DISSIPATIONT paras bo eb Se eee eee 18 max watts 
GRID-NO:2 INPUT Sie. donk one ee ee EE ne oe ee Cee 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..................-...2.-2-. 200 max volts 

_Heater positive with respect to cathode...............- ct cececcucee 200®max volts 


‘BULB TEMPBRATURE (At hottestipoint)) se eeeEee ee a eee 220 max °C 
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Maximum Circuit Values: 
Grid- Nose CiECUIE ReSIStaADCe srt ott eaten ae ics cise eealorehs « « amie ie avoransusiese ¢ 1 max megohm 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The de component must not exceed 100 volts. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier in dry-bat- 
tery-operated receivers. Maximum over-all 
length, 5-1/32 inches; maximum diameter, 1- 
13/16 inches. Filament volts (dc), 3.3; amperes, 22 
0.132. Characteristics as class Ai amplifier: plate 
volts, 1385 maz; grid-No.2 (screen-grid) volts, 67.5 
maz; grid-No.1 volts, -1.5; plate ma., 3.7; grid- 
No.2 ma., 1.3; plate resistance, 325000 ohms; 
transconductance, 500 umhos. This is a DIS- 
CONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Novar type used as damper tube in 
horizontal deflection circuits of black: ..... 22 BELG 


and-white television receivers employ- Related types: 

ing series-connected heater strings. 6BH3, 17BH3 
Outline 17A, OUTLINES SECTION. 

Heater volts (ac/dc), 22.4; amperes, 0.450; warm-up time (average), 11 seconds. 
Except for heater ratings, this type is identical with novar type 6BH3. 


(5) HALF-WAVE VACUUM RECTIFIER 
K 
@) Glass octal type used as damper 
tube in horizontal-deflection circuits of 2 2 D E4 
@ QZ o black-and-white television receivers Related types: 
oO 4 employing series-connected heater 6DE4, 17DE4 
H strings. Outline 14F, OUTLINESSEC- 


TION. Heater volts (ac/dc), 22.4; amperes, 0.45; warm-up time (average), 11 sec- 
onds. Except for heater ratings, this type is identical with glass octal type 6DE4. 


BEAM POWER TUBE 


Novar type used as horizontal- 
deflection-amplifier tube in low-B+, 2 2J G6 
black-and-white television receivers 
employing series-connected heater 
strings. Outline 17A, OUTLINESSEC- 
TION. Tube requires novar nine-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC /DC).. 0.2. ee ete eee teeter erect cern erees 22 volts 
THEATER CURRENT. «cco dc os nce orbiene nyse singers om sien © Sale ole e iene e ona tieine.s 0.45 ampere 
HEATER WARM-UP TIME (AVERAGE)... . 2-20 eee eee eee eee e teen e reese 11 seconds 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
GridUNarL ite Plate scice ccs Ga ctsk steele oo eye idorelnle wheter six ies 6 alas 0.7 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 22 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3............--+.+. 9 pf 


CLASS A, AMPLIFIER 
Triode® Pentode 


Characteristics: Connection Connection 

Plate Voltages az <crne n)- oc> oe @ wwincsoisopelie indeleey«)telafe sate) ale'« = 1° 125 50 130 volts 
Grid No.3 (Suppressor Grid)......-.-+--- eee reer eee eeee Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage. .........--+e see eeeeeeeee - 125 125 volts 
Grid-No.1 (Control-Grid) Voltage. ...........-:sseeseeeeee —20 0 -20 volts 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 22JG6 

E= 22.0 VOLTS 

GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 

GRID-No.! VOLTS =O 


PLATE MILLIAMPERES 


EI 
ee 
Be 


cee 


PLATE VOLTS 92CM—|1923T 
Amplification Mactor. ...ctts oo Oe ee ee ee 4.1 - _ 
Plate: Resistanee. (A pprox)Ge.ceeida ome ee ae eee ae - — 12000 ohms 
Transconductance . 2.5 <2 scr 9 eae ea ee eerie = — 10000 p»umhos 
Plate Currents oso 205 co foe sarcgs cal ets eas is Sacantegeder ser Sica wieas eth teas, ne =) | 525 SR Ee0 ma 
Grid-NO.2! Garren tips cos ccs eras ead Chom ca ROO EkeusLowe) ceeka rae - 32° 2.5 ma 
Grid-No.1 Voltage (Approx.), for plate current of 1 ma...... = — -40 volts 


HORIZONTAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 


Maximum Ratings, (Design-Maximum Values): 


DC: PEATE: SUPPLY-V OLITA GH espe cree oro oe rea = Gere Tn een Pee oie 770 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE? poco 6500 max volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE.............000 ccc csecvecsseees -1500 max volts 
DC GRIENOS VOLTAGE Ec ccn cee one are en ee eae 75 max volts 
DC GRID-NO:2: VOLTAGE she Bote gs eee oa eae ee eee eee 220 max volts 
DC Grip-No.1 VOLTAGE, Negative-bias value....................00000- —55 max volts 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE...........0..000000cce cece ~330 max volts 
PEAK CATHODE CURRENT ccc 32 sci ane be ee Csia en eee ee 950 max ma 
AVERAGE CATHODE’ CURRENT oso oh oc oe tee ee ee en tee ane 275 max ma 
PLATE DISSIPATION fc Ree eee ee te Re ae ee eee ee er 17 max watts 
GRID-NO.2:INPUT Arg aoe ee Phones ole eat cera Poison eee 3.5 maz watts 


TYPE 22JG6 


Ey=22.0 VOLTS 


GRID No.3 CONNECTED TO CATHODE AT SOCKET, 
TOO} GRID-No.2 VOLTS =125 


PLATE MILLIAMPERES (Ip) 
> 
fe} 
(e] 


PLATE VOLTS 92CM—11927T 
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PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............-. 0. eee eee ee eeee 200 max volts 
Heater positive with respect to cathode............ 0.00 cece ee eee eee 2004¢max volts 
BULBELEMPHRATORE| (At hottest Point) <2 soc cas cudeneniocis.c ce slodjoucis «5,0 doin 220 max °C 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For grid-No.1-resistor-bias operation... 06. ... 00.2 ns nccecreccncsaes 2.2 max megohms 


© With grid No.2 connected to plate at socket. 

® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 

° The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

* In horizontal-deflection-amplifier-service, a positive voltage (typical value, 30 volts) may be applied 
to grid No. to reduce ‘“‘snivets” interference, which may occur in both vhf and uhf television receivers. 
+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
# The de component must not exceed 100 volts. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier or biased 
detector in ac-operated receivers. Maximum 
over-all length, 5-1/32 inches; maximum diam- 
eter, 1-13/16 inches. Tube requires five-contact 224A 
socket. Heater volts (ac/dc), 2.5; amperes, 1.75. 
Typical operation and maximum ratings as 
class Ai amplifier: plate volts, 250 (275 maz); 
grid-No.2 volts, 90; grid-No.1 volts, -3; plate re- 
sistance, 0.6 megohm; transconductance, 1050 »mhos; plate ma., 4; grid-No.2 ma., 1.7 max. This type 
is used principally for renewal purposes. 


POWER PENTODE 


4) on Metal type 25A6 and glass octal type 
25A6-GT used in output stage of ac/dc re- 
*B) Lf ceivers. Outlines 5 and 14C, respectively, OUT- 25A6 


LINES SECTION. Tubes require octal socket. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
nO, Sa, Ox mum ratings as class Ai amplifier: plate volts, 25A6GT 
160; grid-No.2 volts, 135; plate dissipation, 5.3 
(8) watts; grid-No.2 input, 1.9 watts. These are 


S:25A6 K 
NC:25A6- 


T G3 DISCONTINUED types listed for reference 
only. 


o 


RECTIFIER—POWER PENTODE 


Glass octal type used as combined half- 
wave rectifier and power amplifier. Outline 14C, 
OUTLINES SECTION. Heater volts (ac/dc), 
25; amperes, 0.3. Typical operation of pentode 
unit as class Ai amplifier: plate volts and grid- 25A7GT 
No.2 volts, 100 (117 maz); grid-No.1 volts, -15; 
plate ma., 20.5; grid-No.2 ma., 4; plate resist- 
ance, 50000 ohms, transconductance, 1800 
umhos; load resistance, 4500 ohms; output watts, 0.77. Maximum ratings of rectifier unit: peak inverse 
plate volts, 350; peak plate ma., 450; de output ma., 75; peak heater-cathode volts, 175. This is a 
DISCONTINUED type listed for reference only. 


HIGH-MU POWER TRIODE 


Pp 
@ Glass octal type used in output stage of 
ac /de receivers. Outline 14C, OUTLINES SEC- 
(2) (7) TION. Heater volts (ac/dc), 25; amperes, 0.3. 25AC5GT 
H NS H Maximum ratings: plate volts, 180 maz; plate 
(1) © (8) dissipation, 10 max watts. This is a DISCON- 
NC K TINUED type listed for reference only. 
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Pp 
BEAM POWER TUBE 3 ) 
3 
Glass octal type used as horizon- * © 
25 AV5 GA tal-deflection amplifier tube in tele- ar ° 
Related types: vision receivers employing either trans- nH) i H 
AO Os 


6AV5GA, 12AV5GA former coupling or direct coupling to 
the deflecting yoke. Outline 19B, OUT- 
LINES SECTION. Heater volts (ac/dc), 25; amperes, 0.3. Except for heater rat- 
ings, this type is identical with glass octal type 6AV5-GA. 


Pp 
HALF-WAVE VACUUM RECTIFIER S) 
K 
25AX4GT Glass octal type used as a damper Q 
Related types: tube in horizontal deflection circuits 5) 
eed ieee of television receivers. Outline 14C, ,@ Mees fo 

eer Wane OUTLINES SECTION. This type Oye) 
; may be supplied with pin No.1 omit- Ic n 


ted. Heater volts (ac/dc), 25; amperes, 0.3. Except for heater ratings, this type is 
identical with glass octal type 6AX4-GT. 


DIRECT-COUPLED POWER AMPLIFIER 


Glass type used as class Ai power amplifier. 
One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
25 B5 Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings and characteristics are the same as 
for type 25N6-G. Type 25B5 is a DISCON- 
TINUED type listed for reference only. 


TRIODE—PENTODE 


Glass octal type used as amplifier. High- 
mu triode unit and remote-cutoff pentode unit 
areindependent. Outline 14C, OUTLINES SEC- 

25 B8GT TION. Heater volts (ac/dc), 25; amperes, 0.15. 
Typical operation of pentode unit as class A1 
amplifier: plate and grid-No.2 volts, 100; grid- 
No.1 volts, -3; plate ma., 7.6; grid-No.2 ma., 2; 
plate resistance, 185000 ohms; transconduc- 

tance, 2000 umhos. Triode unit: plate volts, 100; grid volts, -1; plate ma., 0.6; amplification factor, 112; 
plate resistance, 75000; transconductance, 1500 umhos. This is a DISCONTINUED type listed for 
reference only. 


POWER PENTODE G2 C1 


Glass octal type used in output stage of (4) (5) 
ac/dc receivers. Outline 26, OUTLINES SEC- p~/ 
TION. Heater volts (ac/dc), 25; amperes, 0.3. 3) 
Typical operation as class Ai amplifier: plate 
25 B6G volts, 200 max; grid-No.2 volts, 135 maz; grid- 


No.1 volts, —-23; plate ma., 62; grid-No.2 ma., ONS 


1.8; plate resistance, 18000 ohms; transcon- (1) (8) 
ductance, 5000 uwmhos; load resistance, 2500 NC K 
ohms; output watts, 7.1. This is a DISCON- 63 


TINUED type listed for reference only. 


BEAM POWER TUBE 


Miniature type used in audio out- 
put stages of television and radio re- 
2 5BK 5 ceivers. Also used as video amplifier. 
nilaiedl ited Outline 8D, OUTLINES SECTION, 
6BK5, 12BK5 Heater volts (ac/dc), 25; amperes, 0.3. 
Except for heater rating, this type is 

identical with miniature type 6BK5. 
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@ Gy BEAM POWER TUBE 25BQ6GT 


NC Glass octal types used as horizon- 
@) \ tal deflection amplifiers in circuits f25BQ6GTB 
television equipment. Outline 15C, 
rOVAT/O« OUTLINES SECTION. These types 25CU6 
Onc may besupplied with pin No.1 omitted. Related types: 
NC as Tubes require octal socket and may be 6BQ6GTB/6CU6, 12BQ6- 
mounted in any position. Heater volts 18/12CU6, 17BQ6GTB 
(ac/dc), 25; amperes, 0.3. Except for heater rating, these types are identical with 
glass octal types 6BQ6-GT and 6BQ6-GTB/6CU6, respectively. Type 25BQ6-GT 
is a DISCONTINUED type listed for reference only. 


BEAM: POWER TUBE 


Miniature type used in the audio 
output stage of radio receivers. Be- 2 5C5 
cause of its high power sensitivity and Related type: 
high efficiency at low plate and screen- 50C5 


BEAM POWER TUBE 


Glass octal type used as output amplifier. 
Outline 26, OUTLINES SECTION. Heater 25C6G 
volts (ac/dc), 25; amperes, 0.3. Refer to type 

6Y6-G for typical operation as a class Ar am- 

plifier. Type 25C6-G is a DISCONTINUED 

type listed for reference only. 


BEAM POWER TUBE 


Miniature type used in audio-out- 
put stage of radio and television re- 
ceivers. Outline 7C, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; am- 25CA5 


peres, 0.3. Except for heater ratings, Related types: 
this type is identical with miniature 6CAS5, 12CA5 
type 12CA5. 
P 6) 
[] 
BEAM POWER TUBE 
es) Gl tal types used as hori 25CD6GA 
ass octal types used as hori- 
zontal deflection amplifiers in tele- 25CD6GB 
ONS, OF vision receivers employing  series- Related type: 
OnsC connected heater strings. Type 25C D6- 6CD6GA 
NC G2 GB, Outline 25A, OUTLINES SEC- 


TION. Heater volts ‘ac/dc), 25; amperes, 0.6; warm-up time (average), 11 seconds. 
Except for heater ratings, these types are identical with glass octal types 6CD6-G 
and 6CD6-GA, respectively. Type 25CD6-GA is a DISCONTINUED type listed 


for reference only. 


Refer to type 25BQ6GTB /25CU6 2 5 CU 6 


439 


RCA Receiving Tube Manual 


BEAM POWER TUBE 


Glass octal type used as horizon- 

; 25DN6 tal deflection amplifier in television 

receivers employing series-connected 

heater strings. Outline, 25A, OUT- 

LINES SECTION. Tube requires 

octal socket. Vertical tube mounting is preferred but horizontal operation is per- 
missible if pins 1 and 8 are in vertical plane. 


HEATHR VOLTAGE (AC/DC) ee Cee ee ees ee eee ee eee 25 volts 
HEATER (CURRENT 2 30 htt eee eae See eee eee Leer 0.6 ampere 
HEATER. WARM-UP?TIME: (Average)... foes as pria sae ean aan ee 11 seconds 
PLATH: RESISTANCE (A pprox:) Poe eee cre Gea ee ae a eee 4000 ohms 
TRANSCONDUCTANCE] i is:siscaiclh sacs s Ries Sito ors ae eR nae ne ee ae eee 9000 pmhos 
Mu-FACTOR,T Grid; No:2'torGrid No-V to eee eee ee 4.35 


+ For plate and grid-No.2 volts, 125; grid-No.1 volts, -18; plate ma., 70; grid-No.2 ma., 6.3. 
HORIZONTAL DEFLECTION AMPLIFIER 
For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Center Values): 


DC PLATE ‘VOLTAGE ..cos505-< cance eee ee EE ne Oe eee 700 max volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE# (Absolute Maximum)............- 6600°mazx volts 
PEAK/NEGATIVESPULSH PLATE! VOLTAGE OS co aaa Gees eee eee -1500 max volts 
DC’ Grip- No.2; (SCREEN-GRID) -V OLTAGE se... tes ee hick: acl eine eee 175 max volts 
PEAK NEGATIVE-PULSE GRID-No.1 (CONTROL-GRID) VOLTAGE.............. —200 max volts 
PEAK’ CATHODE: CURRENT: woe ee ee Ce ee eo eee 700 max ma 
AVERAGE CATHODE CURRENT 4. ose ee ee oe eee Lee Oe Beene 200 max ma 
Grip-NO.2) INPUTS, cos So lk sie ee SS Tes Sis ee. ais Sete 3 max watts 
PLATE: DISSIPATIONT 3.2505, 3c Pee Ee eae eee eee 15 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...............eccccececeees 200 max volts 

Heater positive with respect;to'cathod@:7. .. 290.580 ods de ele cep esse 200®max volts 
BULB TEMPERATURE (At hottest;point)22.4 ~-4,0. comes etme te eee 225 max 4 6 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistancel access ee ee ce eee ee ee 0.47 max megohm 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. In a 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

5° Under no circumstances should this absolute value be exceeded. 

+ An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 
® The dc component must not exceed 100 volts. 


BEAM POWER TUBE 


Glass octal type-used as horizon- 
tal deflection amplifier in television re- 
ceivers _ employing  series-connected 

25EC6 heater strings. Outline 25A, OUT- 
LINES SECTION, except vertical di- 
mensions are 1/4 inch shorter. Tube 


requires octal socket and may be 
operated in any position. 


HEATER VOLTAGE, (AC/DC), cee nul deh ce Baa ee ee 25 volts 
HEATER CURRENTS 650 5025.55. AO ae ee Pe oe ee ee 0.6 ampere 
WaRM-UP "TIM (AVERAGE): 6 5.9 aks ee tits ode ce ee ee 11 seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid. No.t to Plate.....3.5: 22 SPR ee ee ee ee 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.3, and Grid No.2............ 24 pf 
Plate to Cathode, Heater, Grid No.3, and Grid No.2................. 10 pf 
CLASS A, AMPLIFIER 
Characteristics: 
Plate Voltage Spain s1as oxen eee sinh ane IM ee eee 60 135 volts 
Grid-No.2 (Screen-Grid) Voltage. ....................0005, 135 135 volts 
Grid-No.1 (Control-Grid) Voltage. ...............0.0-0000. 0 -22.5 volts 
Triode:Amphification\¥ actor 34. eek se eee - 3.8 
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Beate: ROSIRUATEP ECA DDIOXKs) cit tere ticvels Se eivig Weds Pugxsunneiepstelexosous.8s0 = 


RESET SCO CUCERICS tote cise, coe tea oi oie sec ETRE Fale TANS oe ler wa aoe - 
MP ALETG UPTON UA ir ahd oie ch Aalst aren atclaucteroetd oataie oasis Tole See 3508 
Beer = NG. 21 MAPeNn Gite cco io) caries eca 5s as CREM eas Sole Soe vache ate edeneeeet 408 


Grid-No.1 Voltage (Approx.) for plate current of 1 ma....... - 


HORIZONTAL-DEFLECTION AMPLIFIER 


For operation in a 525-line, 30-frame system 
Maximum Ratings, (Design-Maximum Values): 


BOREL ATH) SUPPL S AV. OL TAG Hom tore ois «, obs erste halctakers) ccrobene! <i bucmane od ahaa) a asic tshe 
AK POSITIVE-EULSH’ PLATE VOLTAGE®. c. ..0.5 + cee cc aiss aces eceseeee 
WARN RGATIVE-CULSH PLATE VOLTAGE 2) ..fiis clots cette cle sieisla sleiile, wieiie leis ei 
BCL RID-N Occ VOLTAGE) cos ¢ avi tors hid disso 9/56 ena lilo Toseia se. baslisln, lous Maer aulas Jeeaehadsi eal aus bus 
PEAK NEGATIVE-PULSE GRID-NO.1 VOLTAGE.............0 0c eee eee eaee 
BAKA ATHODE: CURRENT & terre Gisele denne apale. Lata ae she Bm okelle Gyreleln ee) s bis 
Se RRAGH CATHODE CURRENT 3s ce-u Calctrr eo Cove shed Siacele-eve & Saletan s Saecene nes 
SENSED SIN Os OPE NP UL Sire crel cre ah aaa ar hovel w dave Meese ao wurde) ob Wide. a: ow glcteane etatale ates 
REALISE ESSER A TUG eee ote ycictt = Pano silos ozs vores eae ei'earah Wisliaie veel aie ebe s) noniauaiaueteusie sists se 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............ 0.02 c eee eee eee ee 
Heater positive with respect to cathode. ............... 00 cee ee eens 
PUEBLA MPHRATURESCAt hottest Point) ioe ou. os ad sclsinleie cle wn siele cence 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


MOf erid Tresistor-DiaS OPeLAabiON 2. 6 ce cs) ens voces ae aie oes Foye owes sine 


ratings of the tube will not be exceeded. 


700 max 
7000 max 
-1500 max 
175 max 
—300 max 
700 max 
200 max 

4 max 

10 max 


200 max 
200*max 
225 max 


ohms 
umhos 
ma 
ma 
volts 


1.5 max megohms 
®™ This value can be measured by a method involving a recurrent waveform such that the maximum 


® This rating is applicable where the duration of the voltage pulse does not exceed 15 per cent of the 
horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent of the horizontal scanning cycle 


is 10 microseconds. 


5 An adequate bias resistor or other means is required to protect the tube in the absence of excitation. 


* The dc component must not exceed 100 volts. 


POWER PENTODE 


Miniature type used in the audio 
output stage of radio and television 
receivers and in phonographs. Outline 
7C, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.3. Except 
for heater rating, this type is identical 
with miniature type 6EH5. 


BEAM POWER TUBE 


Miniature type used in audio-out- 
put stage of ac/dc radio receivers em- 
ployingseries-connected heater strings. 
Outline 7C, OUTLINES SECTION. 
Tube requires miniature seven-contact 
socket and may be mounted in any 
position. 


RATER a OLTAGE WCAG | DC) ley reottieiine uel Stetei menue ous helone aoa ha) ahs Conc) ota ero love clare 
BERT ICR CURRENT ee rer aio ciel er Fe oie erste, cao rcctecaler cass eee etonetaescseihtgel axteis 
HISATER WARM-UP TIME (AVERAGE). ........0 002: e cece cree eee eerees 


DiREcT INTERELECTRODE CAPACITANCES (Approx.): 


Grid Noneto Plater strc cc ria rset aiaticchs sivaenalews caomty she) wise conde nod sued emenevece © é 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...............- 


CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


BPE VOL TAGE rhe cs oes che! tte sesterdin Sc cass > eran tiene aAnbieseneve wey ap eksiDhe iets. axe 
mRID-NO:2 (SCREEN-GRID) VOLTAGE. «05 escorts c ecie + 0 2 cele sw ee nine ons 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 
Re ISSTPATION Soe icone re alitis Goo oles Sota alae atal son telate erases sims 
RETR TSS INO). EIN PUNTO ech sctcarcleetiea cleats etn Oo OaNe Sho ueiede ate omerte, wake a Sete ete) or alin dace 


25EH5 


Related types: 
6EH5, 12EH5, 50EHS 


25F5A 


Max 
mar 
max 
max 
max 


volts 
ampere 
seconds 


PEAK HEATER-CATHODE VOLTAGE: 
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Heater negative with respect to cathode?.... 42m. see see ere 
Heater positive with respect to cathode. +........ 0.000. cece ce eee 
BULB) TEMPERATURE (At hottest, point)... ecco no ee eee eee ee 


Typical Operation and Characteristics: 


Plate Voltage 
Grid-No.2 Voltage 
Grid-No.1 Voltage 
Peak AF Grid-No.1 Voltage 


Plate: Resistance! (Approx) .joc-ccs pects) cect a ee rer oe ee Te ero 


Transconductance 
Zero-Signal Plate Current 
Maximum-Signal Plate Current 
Zero-Signal Grid-No.2 Current 
Maximum-Signal Grid-No.2 Current 
Effective Load Resistance 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation 
For cathode-bias operation 


Plate Voltage 
Grid-No.2 Voltage 
Grid-No.1 Voltage 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: (Same as for Class AB, amplifier) 
Typical Operation (Values are for two tubes): 


Peak AF Grid-No.1-to-Grid-No.1 Voltage. 5.20... 0.) re ce ee ne 


Zero-Signal Plate Current 
Maximum-Signal Plate Current 
Zero-Signal Grid-No.2 Current 
Maximum -Signal Grid-No.2 Current 


Effective Load Resistance (Plate-to-plate)........... 2.2.0 cece eee eee eens 
Total Harmonic Distortion 


Maximum-Signal Power Output 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 


For fixed-bias operation 
For cathode-bias operation 


= The de component must not exceed 100 volts. 


= x) 
° ° 


@ 
12) 


PLATE (Ip) OR GRID-No.2 (I¢p) MILLIAMPERES 
+ 
°o 


De) 
° 
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TYPE 25F5A 
E¢=25 VOLTS 
GRID-No.2 VOLTS=II0 


AVERAGE CHARACTERISTICS 


200 max 
200®max 
220 max 


mar 
max 


oo 
or 


PLATE VOLTS 


92CM-I1682T 


per cent 
watts 


megohm 
megohm 


ohms 
per cent 
watts 


megohm 
megohm 


Technical Data 


vas BEAM POWER TUBE 25L6 
Metal type 25L6 and glass octal 

c@) ee type 25L6-GT used in output stage 25L6GT 

eatin 4 of ac/dc receivers. Outlines 5 and 14C, Related types: 


.. ao ©) respectively, OUTLINES SECTION. 12L6GT, 5O0L6GT 
These tubes require octal sockets and 


25L6 
NC:25L6-GT 
may be mounted in any position. Type 25L6-GT may be supplied with pin No.1 
omitted. Heater volts (ac/dc), 25; amperes, 0.3. For maximum ratings and typical 
operation, refer to type 50L6-GT. Refer to miniature type 50C5 for curves, instal- 
lation, and application information, but take into consideration the differences in 
heater ratings. Type 25L6 is used principally for renewal purposes. 


DIRECT-COUPLED TWIN 
POWER AMPLIFIER 


@) ) Glass octal type used as class Ai power am- 


BPA) plifier. Heater volts (ac/dc), 25; amperes, 0.3. 
Characteristics as class Ai amplifier—input 
triode: plate volts, 100 (180 maz); grid volts, 0; 25 N6G 


(7) peak af grid volts, 29.7; plate ma., 5.8. Output 
H triode: plate volts, 180 maz; plate ma., 46; load 


(1) ¥ (8) resistance, 4000 ohms; output watts, 3.8. This is 
NC K a DISCONTINUED type listed for reference 
only. 


HALF-WAVE VACUUM RECTIFIER 


~) Glass octal type used as damper tube in 
magnetic-defiection circuits of television receiv- 
KB) ers. Outline 14C, OUTLINES SECTION. This 
type may be supplied with pin No.1 omitted. 

Tube requires octal socket and may be mounted 2? 5WAGT 
(2) (7) in any position. It is especially important that 
Ic Ss H this tube, like other power-handling tubes, be 
y (8) adequately ventilated. Heater volts (ac /dc) 25; 
Ie H amperes, 0.3. This type is used principally for 

renewal purposes. 


DAMPER SERVICE 


Maximum Ratings, (Design-Center Values): 
For operation in a 525-line, 30-frame system 


PEAK INVERSE PLATE VOLTAGE# (Absolute Maximum) ...........0000005+ 3850"max volts 
CDATS LE PAM Ga Bo eb gage pine Goad OnlOleel od oon hn coopin ad com Opens 750 max ma 
DC PLATE CURRENT..... FAI Oot bet RoR AS éclth yc 8 2 toleena ronan 125 maz ma 
PETS DISSIPATION epee hina ep ora yanaanl te Masbate, Scr a ae. oo sa vegetaioyns SO ye 3.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode (Absolute Maximum)......... 500®max volts 
Heater positive with respect to cathode.............-5 +20 see ee evens 2004max volts 


# The duration of the voltage pulse must not exceed 15 per cent of one horizontal scanning cycle. Ina 
525-line, 30-frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

® Under no circumstances should this absolute maximum value be exceeded. 

“The de component must not exceed 100 volts. 


VACUUM RECTIFIER-DOUBLER 


Glass type used as half-wave rectifier or volt- 
age doubler in ac/dc receivers. Maximum di- 
mensions: over-all length, 4-3 /16 inches; seated 
height, 3-9 /16 inches; diameter, 1-9 /16 inches. 25Y5 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings: peak inverse plate volts, 700; peak 
plate ma. per plate, 450; peak heater-cathode 
volts, 350; de output ma. per plate, 75. This is a 
DISCONTINUED typelisted for reference only. 
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VACUUM RECTIFIER-DOUBLER 


Glass type used as half-wave rectifier or 
voltage doublerin ac/dc receivers. Maximum di- 
mensions: over-all length, 4-3 /16 inches; seated 
height, 3-9 /16 inches; diameter, 1-9 /16 inches. 
2525 Tube requires six-contact socket and may be 
mounted in any position. Heater volts (ac /de), 
25; amperes, 0.3. This type is electrically iden- 
tical with metal type 25Z6. Type 25Z5 is used 
principally for renewal purposes. 


VACUUM RECTIFIER-DOUBLER Kop a. 
Metal type 25Z6 and glass octal type 25Z6- 
GT used as half-wave rectifiers or voltage- Pp2 Vf 
2526 doublers in ac /de receivers, particularly “‘trans- (3) 


formerless’’ receivers. Outlines 5 and 14C, re- 
25Z6GT spectively, OUTLINES SECTION. Type 25Z6- (2) 

GT may be supplied with pin No.1 omitted. H Se OF 

Tubes require octal socket. Heater volts (ac/dc), 

25; amperes, 0.3. Maximum ratings for half- 

wave rectifier or voltage-doubler service: peak 
inverse plate volts, 700 max; peak plate ma. (per plate), 450 max; de output ma. (per plate), 75 maz; 
peak heater-cathode volts, 350 max. Typical operation as half-wave rectifier with filter-input capacitor 
of 16 uf: ac plate-supply volts per plate (rms), 235; minimum total effective plate-supply impedance per 
plate, 100 ohms; dc output ma. per plate, 75; de output volts at input to filter, 255 (at half-load current 
of 75 ma.), 200 (at full-load current of 150 ma.); voltage regulation, 55 volts. Typical operation as volt- 
age doubler: ac plate-supply volts per plate (rms), 117; filter-input capacitor, 16 uf; minimum total ef- 
fective plate-supply impedance per plate, 30 ohms (half-wave), 15 ohms (full-wave); de output ma., 75. 
Type 25Z6 isa DISCONTINUED type listed for reference only. Type 25Z6-GT is used principally 
for renewal purposes. 


$:2526 
NC:2526-GT 


MEDIUM-MU TRIODE 


Glass type used as rf voltage amplifier in 
ac-operated receivers. Outline 27, OUTLINES 
SECTION. Tube requires four-contact socket. 
26 Filament volts (ac/dc), 1.5; amperes, 1.05. Typi- 
cal operation as class Ai amplifier: plate volts, 180 
maz; grid volts, -14.5, plate ma., 6.2; plate re- 
sistance, 7300 ohms; transconductance, 1150 
umhos; amplification factor, 8.3. This is a DIS- 
CONTINUED type listed for reference only. 


LOW-MU TRIODE 


Glass type used as voltage amplifier or de- 
tectorin ac-operated receivers. Tube requires five- 
contact socket. Heater volts (ac/dc), 2.5; am- 
peres, 1.75. Maximum ratings and character- 

27 istics as class A: amplifier: plate volts, 250 maz; 
grid volts, —21; amplification factor, 9; plate 
resistance, 9250 ohms; transconductance, 975 
umhos; plate ma., 5.2. This type is used princi- 
pally for renewal purposes. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or detec- 
tor in battery-operated receivers. Tube requires 
30 four-contact socket. Filament volts (dc), 2.0; 
amperes, 0.06. Except for interelectrode capaci- 
tances, this type is electrically identical with 
glass-octal type 1H4-G. Type 30 isa DISCON- 
TINUED type listed for reference only. 
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POWER TRIODE 


Glass type used in output stage of battery- 
operated receivers. Tube requires four-contact 
socket. Filament volts (dc), 2.0; amperes, 0.13. 
Typical operation as class Ai amplifier: plate 
volts, 180 maz; grid volts, —-30; plate ma., 12.3; 
plate resistance, 3600 ohms; amplification factor, 
3.8; transconductance, 1050 umhos; load resis- 
tance, 5700 ohms; output watts, 0.375. This isa 
DISCONTINUED typelisted for reference only. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier or biased 
detector in battery-operated receivers. Maxi- 
mum over-all length, 5-1/32 inches; maximum 
diameter, 1-13/16 inches. Tube requires four- 
contact socket.Filament volts (dc), 2.0; amperes, 
0.06. Typical operation as class A1 amplifier: 
plate volts, 180 max; grid-No.2 ma., 0.4 maz; 
plate resistance, greater than 1 megohm; plate 
ma., 1.7; transconductance, 650 umhos. Thisis a 
DISCONTINUED type listed for reference only. 


POWER PENTODE 


Miniature type used in audio out- 
put stage of compact ac/dc radio re- 
ceivers. Outline 7C, OUTLINES SEC- 
TION. Tube requires miniature seven- 
contact socket and may be mounted 
in any position. Heater volts (ac/dc), 
32; amperes, 0.1: warm-up time (aver- 
age) for type 32ET5A, 20 seconds. 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE VOLTAGE 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE... 1 esc eee e eee e crete eee rete eeee 
GRID-NO.2 INPUT 
PLATE DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode................-.0--s ee eeee 
Heater positive with respect to cathode. ........-....--..se sees eee 


Typical Operation and Characteristics: 


Plate Voltage 
Grid-No.2 Voltage 
Grid-No-1 (Control-Grid) Voltages >. 222-2 2)..0 ce eee ees = esl ieee 
Peal A EaGrid=NovlaVoltage strict ae cers bieia tists ole lsieietetstey icreeesel <furtansteteteletlel« 
Zero-Signal Plate Current 
Zero-Signal Grid-No.2 Current. ......... 2s sees e settee eee teen eens 
late Resistance CA PDrOX.) so  srie oe eae eye cles © eels epetister se sigiel-ts.0 =\elai a= 
Transconductance 
Load Resistance 
Total Harmonic Distortion 


Sects tiatalie leMonctiat otal ale Teltenelley oifeflelvelialts ial isfielie a)/elis".s!Tene](e)s(jevelcelie)(e\.en si e's 


Maximum -Signal Power Output........... 0: cece neces eee ete eee ee nee 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation. .........---2-s:seece sess ceeee 
For cathode-bias operation. ...........2--2eeeee see eees 
® The de component must not exceed 100 volts. 


31 


32 


32ET5 
32ET5SA 


150 max 
130 maz 
1.2 max 
5.4 max 


200 max 
200®mazx 


volts 
volts 
watts 
watts 


volts 
volts 


volts 
volts 
volts 
volts 
ma 
ma 
ohms 
umhos 
ohms 
per cent 
watts 


megohm 
megohm 
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RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 

wave rectifier and output amplifier in ac/dc 

32 L7GT receivers. Outline 15A, OUTLINES SECTION. 

Tube requires octal socket. Heater volts (ac/dc), 

32.5; amperes, 0.38. Maximum ratings for rec- 

tifier unit: ac plate volts (rms), 125; de output 

ma., 60. Typical operation of beam power unit 

as class A: amplifier: plate and grid-No.2 volts, 

90; grid-No.1 volts, -7; plate ma., 27; grid-No.2 ma.. 2; plate resistance, 17000 ohms; transconductance, 

4800 umhos; load resistance, 2600 ohms; maximum-signal output watts, 1.0. This is a DISCONTINUED 
type listed for reference only. 


POWER PENTODE 


Glass type used in output stage of battery- 

operated receivers. Outline 26, OUTLINES 

SECTION. Tube requires five-contact socket. 

33 Filament volts (dc), 2.0; amperes, 0.26. Typical 
operation as class Ai amplifier: plate and grid- 

No.2 volts, 180 maz; grid-No.1 volts, -18; plate 

ma., 22; grid-No.2 ma., 5; plate resistance, 

55000 ohms; transconductance, 1750 yumhos; 

load resistance, 6000 ohms; output watts, 1.4. This isa DISCONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE 


Glass type used as rf or if amplifier in bat- 

tery-operated radio receivers, particularly those 

3 4 employing ave. Maximum over-all length, 

5-1/32 inches; maximum diameter, 1-13/16 

inches. Tube requires four-contact socket. Fila- 

ment volts (dc), 2.0; amperes, 0.06. Character- 

istics as class Ai amplifier: plate volts, 180 maz; 

grid-No.2 volts, 67.5 maz; grid-No.1 volts, -3 

min; plate ma., 2.8; grid-No.2 ma., 1.0; plate resistance, 1.0 megohm; transconductance, 620 umhos. 
This is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 
3 4G D 5 Miniature types used in audio out- 
put stages of compact ac/dc radio re- 
34GD5A ceivers. Outline 7C, OUTLINES SEC- 
TION. Tubes require miniature seven- 
contact socket and may be operated 
in any position. 


HIBATER VOLTAGE (AC/DC) a3 cicasya cists oe ccepenaitoter cuerevsie oats Mees eee 34 volts 
HIMATER CURRENT: ><. 00.0) yc soo Sata Cp elec eae Susy oleae Teo 0.1 ampere 
HEATER WARM-UP TIME (AVERAGE) for 34GD5-A....................... 20 seconds 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid Noiito: Plate cgire Bre eerie ee ete eee ree oa eee ee 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 12 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3: 
For 84G DB... occ Ritts Gs avapel «SOP oI eters hE 6 pf 
For 84G DO-A soc sxoteee ie ragais: <ttivay sh gi ee eP a reer eae en 9 pf 


CLASS A: AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE: VOLTAGE ee cicrs S28 5.0 4o eee CI Ao Ee A 150 max volts 
GRID-N0.2(SCREEN-GRID)) VOLTAGES 30+ oo ak tei ne ee eee 130 max volts 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias valtie..).c..525 2 se dbbae Oi becmias nae ee nana 50 max volts 

Positive-bias valuie Sous ct. So tn is Cle cre tt ee ee 0 max volts 
GRID-N0.2, INPUT: «hicaiohins te vecborls bee Saree CT Lion ee eee 1.1 max watts 
PLATE: DISSIPATION (| 22 di be2 yin: Heal etic cpio ayaa he Larkana ee ee 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....................-.---.00- 200 max volts 

Heater positive with respect to cathode..................-.-0-0000- 200®max volts 
BuLB TEMPERATURE (At hottest point): 

fo) CO) Bs eee neta AES aie ie an ReG, boi ral Pree oro ol aststan ic cucane 180 max °C 

For 84G.D5=A jae osha She eee eet is Sw. ert ee 250 max °E 
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Typical Operation and Characteristics: 


PoLeUbOWV OLE GMMR ere a ere fon ahesiecfasovst uz cled yeh esha} ont oh obvi alm Pon.c aida GaM'a ore ble ay ah erie 110 
REIGN Ota VOLtage we rare cae hade cicpaat a Mics eieiabetaw ser whew 2 eleurMeeewGun sere weil were 110 
RT| NOS IRV FOLEA Ore ect re ersten ated chats laa) Steranarres Men apclyas aves, sryatesxans canes citzicsndwy sositaWer'a .< -7.5 
re A Bie Cr TEC INT Ossie OLGA LO larey chaise ausuiacay age sylsei sore aie ene oen es mis Sis, saeva cya ey syste es Thal} 
HCrO=-SiCHAalLelaver@Urrentiec, <a sc see scare aasrers stale avs somes se Owais cca s ae ee 35 
OELO-O1g Nala rid IN O.2 CULLEN Gayaiee cuchere ies shel olhectka.c eet teenth awe aha ees ei aie 3 
Piatervesistancer (A Pprox:) opie: «tans sttcneite lagevnyotn wey oles alates 15 alalScaver A eta aietsvay seco 13000 
BISERTISCON UU CEA INCE tine NA acter Weta seoe 6S SF Mak oyaplts tassahanyes la ipl oylubeasio res ollsnemeusyenfsne aiyeleds 5700 
BROAUMRVESISLATLICC MCT EMTS ole aifoire Eyes, eraiious cal senehers so g0'ie labo Re edoteunts er Shut ed ale al we 2500 
OLA PEA rIMmOnICHD ISLORGON seks) Peers ve haar aed ate elaiake sole alaala s oittare eee aoe tare es 10 
Maximilm-=signaleower Output s.). cuomteiciec scseteney ata a eend strst= epateyeiaterePetcta apeles 1.4 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


= The de component must not exceed 100 volts. 


AVERAGE CHARACTERISTICS 
100 


TYPE 34GD5-A 
Ey =34 VOLTS 


GRID -No.2 VOLTS #110 


hime 
eater 


PLATE (Ip) OR GRID—No,2 (Ico) MILLIAMPERES 


80 140 
PLATE VOLTS 


» REMOTE-CUTOFF TETRODE 


Glass type used as rf or if amplifier in ac 
receivers. Maximum over-all length, 5-1/32 
inches; maximum diameter, 1-13/16 inches. 
Tube requires five-contact socket. Heater volts 
(ac/dc), 2.5; amperes, 1.75. Characteristics as 
class Ai amplifier: plate volts, 250 (275 maz); 
grid-No.2 volts, 90 max; grid-No.1 volts, -3 
min; plate ma., 6.5; grid-No.2 ma., 2.5; trans- 
conductance, 1050 umhos. This is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Glass lock-in type used in output stage of 
ac /de receivers. Outline 13B, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 35; amperes, 0.15. For maximum 
ratings and typical operation, refer to glass octal 
type 35L6-GT. Type 35A5 is used principally 
for renewal purposes. 


160 


92CM-10779T 


35 


volts 
volts 
volts 
volts 
ma 

ma 
ohms 
p»umhos 
ohms 
per cent 
watts 


0.1 max megohm 
0.5 max megohm 


35A5 
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BEAM POWER TUBE 


Miniature type used in output 

3 5 BR 5 stage of compact, ac/dcradio receivers. 

Because of its high power sensitivity at 

plate and screen-grid voltages available 

in ac/dc receivers, it is capable of pro- 

viding a relatively high power output. Outline 7C, OUTLINES SECTION. Tube 

requires miniature seven-contact socket and may be mounted in any position. 

Within its maximum ratings, type 35B5 is equivalent in performance to glass-octal 

type 35L6-GT, and miniature type 35C5. Refer to type 35C5 for typical operation, 
maximum circuit values, installation, application information, and curves. 


HEATER, VOLTAGH (AC/DC) a loses ocriettiniciara cha weir ia cites teh tates oreo 35 volts 
HEATER CURRENT iscsi ee On Sn ee 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid No.l to:Plate 5 Fr ee eee nn Se 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3.'............ 12 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...............0-- 9 pf 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGE eer ere See ee Dee eT eee 117 max volts 
GRID-NO0.2 (SCREEN-GRID))/V OL TAGES an cae arictrstoiatiaci ce cashes 0 ee rere 
PLATE (DISSIPATION 6 choheistiiere easier el ook eke eee 4.5 max watts 
GRID-N 0.2: INPUTS etretessiscue eee Oe TG ES Sa tee haan ete 1.0 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. cece eee ccees 150 maz volts 
Heater positive with respect to cathode... ........... cece cece ee eeeee 150 max volts 


BEAM POWER TUBE 


Miniature type used in output 

stage of compact, ac/dc radio receivers. 

3 5C5 Because of its high power sensitivity 
and high efficiency at plate and screen- 

grid voltages available in: ac/dc re- 

ceivers, the35C5is capable of providing 

a relatively high power output. Except 

for terminal connections and slightly higher ratings, type 35C5 is equivalent. in 
performance to miniature type 35B5 and, within its maximum ratings, to glass 
octal type 35L6-GT. The basing arrangement of the 35C5 simplifies the problem of 
meeting Underwriters’ Laboratories requirements in the design of ac/dc receivers. 


HEATER VOLTAGE (AC/DC) is". 4:35 Stotasters ) donee aia cian Cee on ene 35 volts 
HEATER CURRENT 3.2/0 )e.a, 01 6-000 wh creeactnare flee selene ele De ee ee Cae eee ee 0.15 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid Nozl'to'Plate\: .f Rash Sie rea eens eee Rie 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............... 12 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3. ..............-e00- 9 pf 


CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATB V OU TAGB 5S occ, crones praia Rito clesare Coy teroenea NOLO ce anne eee 150 max volts 
GRID-NO.2: (SCREEN-GRID))_ VOLTAGE: mofo, ae ces avid ae ee eae ois ual tees 130 max volts 
PLATE. DISSIPATION «5 )s.5 c.c:0inisivue ests. o berate erage epee Ate eeseeie cee eniete 5.2 max watts 
GRID-NO.Z INPUT? oc cista vim vie aie clas oa nO aoe veeareeitioes ore letoierarerane 1.1 maz watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. cece eee cece rece 200 max volts 

Heater positive with respect to cathode. ... 2.0.2... cece cece cece ee eees 200®max volts 
BULB TEMPERATURE (At hottest-point) Af af. cae of. ceed eatekitee es ves eene 250 max °G 
Typical Operation: 
Plate Voltage rei 6 sate sialere ores, uso By ee atolevalore are taate ee raa eaten oe eiaie «rer eee orate 110 volts 
Grid-NocZi Voltage. ou cielo oe chisel che rate ee te ee Cee eee 110 volts 
Grid-No:1 ‘(Control-Grid): Voltage ne %.c2 ato). oo a eae oe Oe ee ete -7.5 volts 
Peak AF Grid-No:1 Voltages et eee hice e Sts Sr eee ele awe eee 7.56 volts 
Zero-Signal Plate Current Pate 32 Aes salads cs shleele cae RE oon heeene white ees 40 ma 
Maximum-SignalPlate|Current fos sc ose aroare cretsince croleeteravers a ceteris 41 ma 
Zero-Signal Grid-No.2 Current........... Ta fl eis, bilelePolae bios hee ere Renin ete 3 ma 
Maximum-Signal: Grid-No.2'Currentajs-sa se cote wires niece nee 7 ma 
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PlatesResistancerCA DProxe)) cele ores: rie aise eleteiete atteraie sialatetele ey nd'el de lala ele alsa ere 13000 ohms 
Transconductance 5800 umhos 
H0ad Resistance: 5... coches esse os 2500 ohms 
Total Harmonic Distortion 10 per cent 
Maximum-Signal Power Output 1.5 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
OE MIXGU DIAS COPELALION . Gis rate rel oh cle ole Sisi a «er ark qells| \'a/elle lol alae sailaiel’ereleietevsl stecetai'e 6: 0.1 max megohm 
HL OMICHENOAe-DIAS/OPELa GON ss, oiciere) «)iotels le, oleic eseisiatona el sioiele welsiais,eisiaisie\sierels cee 6 0.5 max megohm 


= The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 


Tyee 35C5 
E¢=35 VOLTS 
GRID-N2£2 VOLTS=110 


PLATE (Ip) OR GRID-N22(Ica) MILLIAMPERES 


200 
PLATE VOLTS 92CM-6312T! 


INSTALLATION AND APPLICATION 

Type 35C5 requires miniature seven-contact socket and may be mounted in 
any position. Outline 7C, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, should be adequately ventilated. 

The 35-volt heater is designed to operate under the normal conditions of line- 
voltage variation without materially affecting the performance or serviceability 
of the 35C5. For operation of the 35C5 in series with other types having 0.15- 
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply voltage. 


HIGH-MU TRIODE— 
POWER PENTODE 


Miniature type used as two-stage 3 5DZ8 


af amplifier where plate supply voltage 

is obtained from single half-wave rec- 

tifier connected directly to 120-volt ac 

line. Outline 8E, OUTLINES SEC- 

TION, except maximum vertical dimensions are 1/16 inch greater than shown. 
Tube requires miniature nine-contact socket and may be operated in any position. 
Heater volts (ac/dc), 35; amperes, 0.15. 


CLASS A, AMPLIFIER 


P Triode Pentode 
Maximum Ratings: Unit Unit 
AGATE VOLTAGE Ne itt. einer atten sie a ais s Wien Rie sie 6 a eNO wie ie 150 max 150 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE... .........0 sere veces - 135 max volts 
MPA TET ODDEN CUTIE ONT oleh oa es whiossce uo ds oiler ini viscucnarauerleucnevonehonoyaMellayenet ene 5 max 60 max ma 
SATA TIDE TSS LE AT LON cor. ot tok conse aris wah oud ea aerg rc One hel mastIS aU OTOTOHEERS ol © 0.75 max 6.5 max watts 
CRID-N OFS INPUT SR o cie cies ke ak ose onic Gee te 0.e aN home - 1.5 max watts 
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Triode 

PEAK HEATER-CATHODE VOLTAGE: Unit 

Heater negative with respect to cathode................ 200 max 

Heater positive with respect to cathode................ 200°max 
Typical Operation and Characteristics: 
Plate Supply Voltage... 7.2 4 Soars ay Siento eich cae oe eee 120 
Grid-No:2 Supply: Voltage. acess oee emcees een inten - 
Cathode-Bias: Resistor @ O50 Cee ee eee 1500 
Amplification Pactor:.c.) asmce cpt eee ar ies 100 
Plate sG@urren tree cpa tie ett tec in ce eee acon ree 0.8 
Grid-No:2 Current ae ae cot an ate ae = 
Transconductances., s.ceriiychaclaban dnc iiieers Oe ie eee 1400 
Load’ Resistance’.4¢ io a ciie cconn an eee ee ee ae - 
Power Output Jo eee ee Pear eae - 
Grid Voltage (Approx.); for plate current of 20 wa........... =2.5 
Maximum Circuit Values: 
Grid-No:1-Gircuit, Resistance, .4-.1- 40 os bie eae eee 5 max 
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° The de component must not exceed 100 volts. 


35EHS5 


POWER PENTODE 


Miniature type used in the audio 
output stage of radio and television 
receivers and in phonographs. This type 
has unusually high power sensitivity 
and is capable of providing relatively 


Pentode 
Unit 
200 max 
200°max 


high power output at low plate and screen-grid voltages with a low af grid-No.1 
driving voltage. Outline 7C, OUTLINES SECTION. Tube requires miniature 
seven-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC/DC) 


HEATER CURRENT........ 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


Grid No.1 to Plate... 


Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................ 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 


PLATE VOLTAGE. 22>. 724.0 


GRID-N0.2 (SCREEN-GRID) VOLTAGE..... EAR Op ar taAd ote none ooo oo on © 
GRID-N0O.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................ 


PLATE DISSIPATION....... 
GRID-NO.2 INPUT. ....... 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...................0000eeeee 
Heater positive with respect to cathode.................. 02. eee eeee 
BULBCLEMPERATURE. (At hottest; point) 45 acre eee Seen bute he oe ein cee 


Typical Operation: 


Plate Supply Voltage. .... 


Grid-No.2 Supply Voltage 


Cathode-Bias Resistor.... 


Peak AF Grid-No.1 Voltage.............. Paar ares COn ONG eas oan. cea 


Zero-Signal Plate Current. 


Maximum-Signal: Plate‘@urrentitce <<: cree bets nero toa yore ast icra vomcre 
Zero-SignalGrid=Nio:2i Currents © istcicasiete crouse a eterstor tele tahoe beta ciateer etree 
Maximum-SignalsGrid-No.2i©urrentasnee isis caters hin cherie de ciara 
Plate: Resistance (A pproxe) vs cetonctte atetastusvace fh srsreteralazeds “apiate ota teyeusicte tet telelenehe 


Transconductance........ 


Maximum Circuit Values: 


Grid-No.1-Cireuit Resistance: 
Porsfixed-Dias: Operation... cic. sss, sieverssene ce ater ete nates, 01 oberon eee 
Kor cathode-bias operation on) cine c:jave-socoitraa cis ae eemr aera eal 


= The de component must not exceed 100. volts. 
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150 max 
130 maz 
0 max 

5 max 
1.75 max 


200 max 
200®mazx 
225 max 


volts 
amperes 


per cent 
watts 


megohm 
megohm 


Technical Data 


In a series-heater circuit of the ‘‘de power line’ type employing several 0.15- 
ampere types and one or two 35C®5s, the heater(s) of the 35C5(s) should be placed 
on the positive side of the line. Under these conditions, heater-cathode voltage of 
the 35C5 must not exceed the value given under maximum ratings. In a series- 
heater circuit of the “universal” type employing rectifier tube 35W4, one or two 
35C5s and several 0.15-ampere types, it is recommended that the heater(s) of the 
35C5(s) be placed in the circuit so that the higher values of heater-cathode bias 
will be impressed on the 35C85(s) rather than on the other 0.15-ampere types. 
This is accomplished by arranging the 35C5(s) on the side of the supply line which 
is connected to the cathode of the rectifier, i.e., the positive terminal of the rec- 
tified voltage supply. Between this side of the line and the 35C5(s), any necessary 
auxiliary resistance and the heater of the 35W4 are connected in series. 


As a power amplifier (class A,), the 35C5 is recommended for use either singly 
or in push-pull combination in the power-output stage of ac/dc receivers. The 
operating values shown under typical operation have been determined on the basis 
that grid-No.1 current does not flow during any part of the input cycle. 


AVERAGE CHARACTERISTICS 


TyPe 35EH5S 
E¢=35 VOLTS 


GRID-N22 VOLTS=1I5 


80 =o 
GRID-Ne! VOLTS Eci= 


——_] 


PLATE (Ib) OR GRID-N22 (Ica) MILLIAMPERES 
a 
°o 
LAN Pa 
\ 


° 20 40 60 80 100 120 140 160 
PLATE VOLTS 
92CM—I05SIT 


BEAM POWER TUBE 


Miniature type used in af power- 
output stage of radio receivers. Out- 35GL6 
line 7C, OUTLINES SECTION.Tube 
has heater tap which may be used for 
operating a 6.3-volt, 150-ma. panel 
lamp in equipment using semiconductor rectifiers. For de output currents greater 
than 70 ma., a resistor shunting the panel lamp is required. Tube requires mini- 
ature seven-contact socket and may be operated in any position. 


Without With No.40 
Panel or 47 Panel 


Lamp Lamp 
HEATER VOLTAGE (AC/DC): 
ENTIRE HEATER (PINS 3-AND 4) ..:.....00csscccesneees 35 32 volts 
PANEL LAMP SECTION (PINS 4 AND 6) ............+.005- 7 5.5 volts 
HEATER CURRENT: 
BETWEEN PINS G AND A gies, sis.cvciehe siatduaauesetelt «iersitel sa) syeyecei:s 0.15 - ampere 
BETWEEN, EINS OVANDDIO! scsiaiters oiciaicicue nie eieisiatarsueexercle ele eve = 0.15 ampere 
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CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


RMS HEATER-TAP VOLTAGE, when panel lamp fails.................... 
PLATE VOLTAGE AST ir 0 art ae cae OR NOE ate Rea poate) Oe aon ee 
GRID-NO.2 (SCREEN-GRID) VOLTAGE... 0.00... c ccc ce ness eceesusecuweves 
PLATE DISSIPATION He Vonks ce ohce oc ree canine ko ee ee 
GRID-N OL 2 INPUTS le etn cee Oe ee Oe ee ons neta nee doen 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.................-00ceceees 
Heater positive with respect to cathode. ................ 0. cece eee 
BULB TEMPERATURE (At hottest point). . 5.00. :.0..0.0 00s. sess esye. 


Typical Operation and Characteristics: 


Plate: Voltagen cave see Se a, es ah once eho, edie sat, Steyn 
Grid=No.2, Voltages .co hoo NaG-srochiho aces ps art eile aioe wh ecole uteri eee 
Grid-No:E(Control=Grid). Voltage. acorn chenor tee ccticcnl es te oie 
Peak AF’ Grid-Noa Voltage aisiaae sce ae ds ec, eee a ee 
Zero-Signal Plate:Currents, sos wesc cee eee oer ie, Ean 
Maximum-Signal'Plate' Currents are ee ot ciate ee eh ee ee 
ZLero-Signal: Grid-No.2: Current)... asi: siarsic. chy cnt Seyeleeul nomen ie canes ee ee 


Maximum-Signal Grid-No.2 Current. . 


Plate Resistance (Approx.)........... of Sar, Cea iee See 
Transconductance a5 .c tess date ean eto a ar lee, a eee 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed=bias operation ian a a cee nese one Chee eee 
For cathode-bias operation's. .o...6 atcis s anaiosino aaa cl ati oeeaeeeee 


BEAM POWER TUBE 
Glass octal type used in output 
35L 6GT stage of ac/dc radio receivers. Out- 
line 14C, OUTLINES SECTION. 
Tube requires octal socket and may be 
mounted in any position. This type 


megohm 
megohm 


may be supplied with pin No.1 omitted. Refer to miniature type 35C5 for installa- 


tion, application information, and curves. 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


Grid'No.Lto Plates ts arc eee tire concen eae 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. 
Plate to Cathode, Heater, Grid No.2, and Grid No.3...............2.. 


CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Center Values): 


PLATH ViOLTAGD soo sisatetiiiciecs sharks emia ari eee Toisiare Oma as PR. cies 
GRID-NO.2,(SCREEN-GRID); VOLTAGE. <)..... scion cociee ss oe ee vtdenehe ene 
PLAT DISSIPATION 3th icitemsis asa clone eee Oden ee ee 
GRID-NO.2. INPUT iss, 5557015; speneeeh' del IIR Kits See ee Cees Se es eee 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... ccc cece eee 

Heater positive with respect to cathode.............. 0. cc cece eee eee 
Typical Operation: Fized Bias 
PlatesSupplyiVoltagesy.cnier se ek tee tO ee eee 110 
Grid-No:Z Supply, Voltages ont See eee ene 110 
Grid-No.1 (Control-Grid) Voltage. ........ ..c.ce cece cecee -7.5 
Cathode-Bias Resistor.................. Eaten RT eles ee ete eceree - 
PeakvAl iGrid-No-1 iVoltagencce are. een seein eee as 7.5 
Zero-Signal Plate Current... ............005. ee ae 40 
Maximum-Signal Plate Current...:. 41 
Zero-Signal Grid-No.2 Current........ 3 
Maximum-Signal Grid-No.2 Current @ 
Plate Resistance (A pprox.) coca e Sees arene 14000 
Transconductance.......... woascencue Se co heRs eo RS (oeeen ototels arsT ee toe 5800 
Load: Resistance ypauncttiisincs oo tinct ce oro e onic aon 2500 
Lota) Harmonic Distortions - on sion econo oe erie 10 
Maximum-Signal Power Output. ...........0ccccccccccccee 1.5 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
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per cent 
watts 


megohm 
megohm 


Technical Data 


4 e 
~ SR HALF-WAVE VACUUM RECTIFIER 
L 
e) (s) Miniature type used in power sup- 
a} /) ply of ac/dc receivers. Equivalent in 3 5W4 
NC N72 « performance to glass-octal type 
(') 35Z5-GT. The heater is provided with 
NC a tap for operation of a panel lamp. 
H®ATER VOLTAGE (AC/DC): = wee 
ENTIRE HEATER: (PINS 3 AND 4) 2.000 08.2 os ccc sc cweietee ees 35 32 volts 
PANEL LAMP SECTION (PINS 4 AND 6)... 2.0... 000s eee eeee 7.5 5.5 volts 
HEATER CURRENT: 
IBETWEEN PINS GO AND 4ctojete sfsterelelelvisveleraiere oveiciortts se) «sls stole 0.15 - ampere 
BETWEEN) PINS) 8 AND 6...255 6 « 6:..¢00e cece tie once eciioese Sec - 0.15 ampere 
* Without panel lamp. ** With No.40 or No.47 panel lamp. 
HALF-WAVE RECTIFIER 
Maximum Ratings, (Design-Maximum Values): 
PEAK INVERSEIE LATE: VOLTAGE paverye ie ee leiersvalelete Glass (sieiso aielele o<arele ois 'sidiove 360 max volts 
Pe ARSISECA TCU RIPON oreo tevoveus « sicietweiaxsvire s lolichoiovallelie ecorsta > s/erapeveialelare,srebetayelly s\s 660 max ma 
DC OvureuT CURRENT: 

. INo-Shunting Resistor «caer cise <1 sii0.61 + a'sieyoie ee 66 max ma 
With Panel Lamp and { Shuntin g) esistOrerr. tec e -eaeisoe eee sie ereisiereiar> 100 maz ma 
WH THOUGH ATelUCAI Tsentntss. 95 siaiste aise) « itiatenalloue we leiteuelsaielelays.rolsie giles oxele eves 110 maz ma 

PANEL-LAMP-SECTION VOLTAGH (rms): 
WhentPancl\ lamp) FP allsi se cis cotc.eit< lols aleteleier see lg Piele teve'ale oise ale voiels 17 max volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ...........: eee e eect eee eee 360 max volts 
Heater positive with respect to cathode. ......-..-.- eee eee eee ee cence 360 maz volts 


INSTALLATION AND APPLICATION 


OPERATION CHARACTERISTICS 
HALF-WAVE RECTIFIER 


TYPE 35W4 
E¢=35 VOLTS BETWEEN PINS N23 & 
N24 (NO TAP CONNECTION) 


PLATE VOLTS=!I7RMS 

TOTAL EFFECTIVE PLATE-SUPPLY 
IMPEDANCE =15 OHMS 

C=CAPACITOR INPUT TO FILTER 


OC OUTPUT VOLTS AT INPUT TO FILTER 
8 
° 


2 Su SOuen 7 Sime 100 
LOAD MILLIAMPERE S : 
92CM-66I5TI 


Typical Operation with Panel Lamp:f 


AC Plate-Supply Voltage (rms)........ . 
Filter-Input Capacitor. =. 0.025.060.8000. 


Minimum Total Effective Plate-Supply 


MM PCd ance wisi siecn a eis sleet cies oo) sin.) 4 
Panel-Lamp Shunting Resistor........... 
DC Output Current.).. 0.62... see newee 


Tube requires miniature seven-contact 
socket and may be mounted in any position. 
Outline 7C, OUTLINES SECTION. For 
heater considerations, refer to miniature 
type 35C5. 

With the panel lamp connected as shown 
in the diagram, the drop across R and all 
heaters (with panel lamp) should equal 117 
volts at 0.15 ampere. The shunting resistor 
Rs is required when dc output current ex- 
ceeds 60 milliamperes. Values of Rg for de 
output currents greater than 60 milliamperes 
are given in tabulated data. 


W7-V ie] oP IT 
LINE OTHER ihe 
HEATERS 


Oar Ser or LT Se ed a volts 
Boca tel iesahsleiee 40 40 40 40 pf 
5 xaug, ofotaderey ame te Let ONs 15 15 15 15 ohms 
Meds Wire cteust ete - 300 150 100 ohms 
Neh Sede Se Rae 60 70 80 90 ma 


+ No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 


Typical Operation without Panel Lamp: 


AC Plate-Supply Voltage (rms). 02.0... ee cee ccm c ce nscessccscess 117 volts 
Milter-InputiGapacitoriens mvc serie clot oie - our releio oielelsteuedaters Siete ce selene) ate igin= us 40 B 
Minimum Total Effective Plate-Supply Impedance.................-505- 15 ohms 
CYOMOME AN MONI sei nls: Sic doconnoodpagohocrcbo UbbosonocouD doonUododees 100 ma 


RCA Receiving Tube Manual 


DC Output Voltage at Input to Filter (Approx.): 


At half-load' current (50)mas so) se ee eee eee 135 

At:full-load: current;,(100/mas))495 oes eo ee eee 120 
Voltage Regulation (Approx.): 

Half-load'to full-load currente: sae oes eee eee eee 15 


Maximum Circuit Values: 
Panel-Lamp Shunting Resistor:* 


TOsma eee, Pea. os cece hes a eee 800 maz 
For'de' output currentiof-.80 ma s2 i) cee. eee et ee ee 400 max 
SO ra oh orssayss ai sheet eislt oe serine aden Meco 250 max 


* Required when dc output current is greater than 60 milliamperes. 


HALF-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply 

of ac/dc receivers. The heater is provided with 

35 4 tap for the operation of a panel lamp. Outline 
Y 13B, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac /de),35;amperes, 

0.15. For maximum ratings, refer to glass octal 

type 35Z5-GT. For typical operation and 


curves, refer to miniature type 35W4. Type 
35Y4 is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
ac /de receivers. Outline 183B, OUTLINES SEC- 


35Z3 TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 35; amperes, 0.15. For maximum 
ratings and typical operation, refer to glass 


octal type 35Z5-GT without panel lamp. Type 
35Z3 is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of Ne 
ac /de receivers. Outline 14C, OUTLINES SEC- (3) 
(2) 


TION. Tube requires octal socket. This type 
3 5Z4GT may be supplied with pin No.1 omitted. Heater 


volts (ac/dc), 35; amperes, 0.15. For maximum H Se OF 


ratings and typical operation, refer to glass octal (1) 
type 35Z5-GT without panel lamp. Type 35Z4- NC 
GT is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER =x, 


Glass octal type used in power 


is provided with a tap for operation 


3 5Z 5 GT supply of ac/dc receivers. The heater . ANS 7 i) ; 


of a panel lamp. Outline 14C, OUT- (1) 
LINES SECTION. Tube requires 


Zz 
Oo 


octal socket and may be mounted in any position. This type may be supplied with 
pin No.1 omitted. For installation and application considerations, refer to minia- 


ture type 35W4. 


HEATER VOLTAGE (AC/DC): * 
ENTIRE HEATER (PINS 2) AND 7) em oe na lt eae ee eee 35 32 
PANEL LAMP SECTION (PINS 2 AND 3).........0000.0---e 7.5 5.5 

HEATER CURRENT: 

BETWEEN(PINS 2) AND: Ti9 ten otto one ie tae ee 0.15 = 
BETWEEN(|PINS 3 ANDIT Shin. Fu oder oon oo ee = 0.15 
* Without panel lamp. ** With No. 40 or No. 47 panel lamp. 


HALF-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


BEAK} INVERSE. PLATE: VOLTAGES '<,5e..0 fn a dete ite coe ee 700 max 
PEAK PGATS CURRENT 2.) tte Ed, oe ee ee eee ee 600 max 
DC OuTPpuT CURRENT: ew 
Pec : o Shunting Resistorwietiee ieee 60 max 
With Panel Lamp and fehustne, Resistor.: fees San eee 90 max 
Without: Panel slam paraiso us) eee ea eae a ea a ee 100 max 


4.54 


volts 
volts 


ampere 
ampere 


Technical Data 


PANEL-LAMP-SECTION VOLTAGE (rms): 


WhensPanelsuam pil ails). sos.« acc meets ol ce ets, “tele chavs aha icles) sole) alot ore ies reco ie 15 max volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ........... cece cece rere ence 350 max volts 

Heater positive with respect to cathode... ..........-2 sce eseeeccees 350 max volts 


Typical Operation with Panel Lamp:f 


AC Platve-Supply Voltage (rms) se eriere sus, eiesey sins! 6s ieleysro.e © nth ee ap ip li 7 SLi 9235 volts 
Wilterelnpusweapacitor’. cis ssete fess ees, ccs Ss wyeis oes ware eiedets 40 40 40 40 40 pf 
Minimum Total Effective Plate-Supply Impedance..... 15 15 15 5 eee NX!) ohms 
Panel-Lamp shunting Resistors. ...(.2. 3.2 2se + eulee os - 300 150 100 - ohms 
TOCLO UG pure Gurren Coie ee o ohare fee oles olga eer olfeveqanair nue. ous 60 70 80 90 60 ma 


+ No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35 W4. 


Typical Operation without Panel Lamp: 


AG Plate-Supply: Voltage (rms) )r...r ores alesis atellots claret cloltiolarele 117 235 volts 
Filter-Inpuc Capacitors + sii a wesie svataloss creole sta Grekele aisdeus\ exer 40 40 pf 
Minimum Total Effective Plate-Supply Impedance.......... 15 100 ohms 
DGHO Ut pu be ur rerid yy 6 saiiss yo sels stscogare fo conshaeuonsysna oe sesuslqarspaueyove 100 100 ma 
DC Output Voltage at Input to Filter (Approx.): 

Atihalf-load-current.(O0:ma yr, ou. ore ecislele ele's eeiehele ere sie ele 140 280 volts 

At tull-load- current (100imias)i soc euriel inet sites cieleae os 6 120 235 volts 
Voltage Regulation (Approx.): 

HLalf-loadicoiull-loa gd CUrreMt (75 ois.) <)syererems leis iepcloiaieicie > oe 20 45 volts 


Maximum Circuit Values: 
Panel-Lamp Shunting Resistor®: 


Ur cot Wee iaigts Aidios Gere Cod Octod Ochs Chom oor Ioin 800 max ohms 
Hor dcioutputicurrentiol£-<-80 m3 io ovis cis, cele ss 11+ 916 010 eunjoiess) o1ehs) 4\e 0) 810) 616 6 400 maz ohms 
QO mae car cdierstecegmienste. sisieiereie epevel eins 1c a siete @\01'e 250 max ohms 


SHARP-CUTOFF TETRODE 


Glass type used as rf or if amplifier or as 
biased or grid-resistor detector in radio receiv- 
ers. Outline 24B, OUTLINES SECTION. Tube 
requires five-contact socket. Heater volts 36 
(ac/dc), 6.3; amperes, 0.38. Characteristics as 
class Ai amplifier: plate volts, 250 maz; grid- 
No.2 volts, 90 maz; grid-No.1 volts, -3; plate 
ma., 3.2; grid-No.2 ma., 1.7 maz; plate resist- 
ance, 0.55 megohm; transconductance, 1080 umhos. This is a DISCONTINUED type listed for refer- 
ence only. 


HALF-WAVE VACUUM RECTIFIER 
36AM3 


Miniature types used in power sup- 
ply of ac/dc receivers. These types have 3 6 AM 3 A 
a tapped heater so that the heater sec- 
tion between pins 4 and 6 can be used 36 AM3B 
as a limiting resistance in the rectifier 
plate circuit. This heater section is not to be used as a panel-lamp shunt. Outline 
7C, OUTLINES SECTION. Tubes require miniature seven-contact socket and 


may be operated in any position. Type 36AM3 is a DISCONTINUED type listed 
for reference only. 


HEATER VOLTAGE (AC/DC): 


ENTIRE HEATER.(PINS 3 AND 4). o. 005 ce tect e ee rene eee nne ns 36 volts 

DAP SECTIONPINS O0A NDIO) core eie oi che aiel cktvey sie eas eueis aieiane Sie cikepeleke clini 32 volts 
HEATER CURRENT (PINS 3: AND 6) 2. 0.0. ee et te tee e tence OF ampere 
HEATER WARM-UP TIME eas FortSGAMS-B einer clic cet < cterster-Peterars 20 seconds 

HALF-WAVE RECTIFIER 
86AMS-A 

Maximum Ratings, (Design-Maximum Values): 36AM3-B 86AM3 
PHAKOUNVERSE PEATH) VOLTAGE: 2. orice aide es re ee 365 max 365 max volts 
Pr AKE PLATE CURRENT: ssetelece eerie tous reo serene ash ade beu eRe RT acuiakaie 580 max 530 max ma 
DC OUTEUPIOURRENT «ciclo tteitmete shot cass custakeds) siedse Soke nca. shaker aL asl« 82 max 82 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 350°max 350®max volts 

Heater positive with respect to cathode.............-.. 200®max 2008 max volts 
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Typical Operation with Capacitor Input to Filter: 


AC Plate-Supply7 Voltager(rms) men en te ee ae ee 120. 
Filter-Input/ Capacitors sn ee ee 40 
Total Effective Plate Supply Resistance.................... 

DC’ Output! Current 2a eras ee aes ee 15 
DC Output: Voltage. Aen 9 Aes ea ee ee pe ee ae 118 
Characteristics: 

Tube Voltage Drop for plate current of 150 ma............. 16 


® The de component must not exceed 350 volts. 
= The de component must not exceed 100 volts. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or detec- 
tor in radio receivers. Tube requires five-contact 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics as class Ai amplifier: plate volts, 
37 250 maz; grid volts, -18; plate ma., 7.5; plate 
resistance, 8400 ohms; amplification factor, 9.2; 
transconductance, 1100 umhos. This is a DIS- 
CONTINUED type listed for reference only. 


POWER PENTODE 


Glass type used in output stage of radio 
receivers, Outline 24B, OUTLINES SECTION. 
. Tube requires five-contact socket. Heater volts 
(ac/dc), 6.8; amperes, 0.38. Characteristics as 
38 class Ai amplifier: plate and grid-No.2 volts, 250 
maz; grid-No.1 volts, —25; plate ma., 22; grid- 
No.2 ma., 3.8; plate resistance, 0.1 megohm; 
transconductance, 1200 umhos; load resistance, 
10000 ohms; output watts, 2.5. This is a DIS- 
CONTINUED type listed for reference only. 


REMOTE-CUTOFF PENTODE 


Glass type used as rf or if amplifier in radio 

_ fYeceivers, particularly those employing ave. 

39/44 Outline 24B, OUTLINES SECTION. Tube re- 
quires five-contact socket. Heater volts (ac/dc), 

6.3; amperes, 0.3. Characteristics as class Aiam- 

plifier: plate volts, 250 maz; grid-No.2 volts, 90 

maz; grid-No.1 volts, -3 min; plate ma., 5.8; 

grid-No.2 ma., 1.4; plate resistance, 1.0 meg- 


volts 


ML 
See text above 


ma 
volts 


volts 


ohm; transconductance, 1050 umhos. This is 2 DISCONTINUED type listed for reference only. 


MEDIUM-MU TRIODE 


Glass type used as resistance-coupled or 
‘impedance-coupled amplifier in battery-oper- 
ated receivers. Outline 27, OUTLINES SEC- 
TION. Filament volts (de), 5; amperes, 0.25. 
40 Characteristics as class Ai amplifier: plate-sup- 
ply volts, 180; load resistance, 250000 ohms; 
grid volts, —-3; plate ma., 0.2; plate resistance, 
150000 ohms; amplification factor, 30; trans- 
conductance, 200 pmhos. This is a DISCON- 
TINUED type listed for reference only. 


POWER PENTODE 


Glass type used in output stage of radio re- 
A] ceivers. Tube requires six-contact socket. Heater 
volts (ac /de),6.3; amperes, 0.4. This type is elec- 
trically identical with type 6K6-GT. 'Type 41 
is used principally for renewal purposes. 
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POWER PENTODE 


Glass type used in audio output stage of 
ac receivers. Outline 27, OUTLINES SEC- 42 
P (2) (S) A TION. Tube requires six-contact socket. Heater 


a volts (ac/dc), 6.3; amperes, 0.7. This type is 
ge electrically identical with type 6F6. Type 42 is 
(1) (6) used principally for renewal purposes. 
H H 
G2 SI 
(4) POWER PENTODE 
\\ Glass type used in audio output stage of 
2 ac/dc receivers. Outline 27, OUTLINES SEC- 43 
e(2) G3 TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 25; amperes, 0.3. This type is. 
aes electrically identical with type 25A6. Type 43 
(1) C) is used principally for renewal purposes. 
H 


POWER TRIODE 


P G 

(2) (3) Glass type used in output stage of radio re- 
ceivers. Outline 27, OUTLINES SECTION. 

Tube requires four-contact socket. Filament 45 
volts (ac/dc), 2.5; amperes, 1.5. Typical opera- 
Sie tion as class Ai amplifier: plate supply volts, 
(1) (+) 275 max; grid volts, —56; cathode-bias resistor, 
F 1550 ohms; amplification factor, 3.5; plate re- 
sistance, 1700 ohms; transconductance, 2050 


ymhos; plate ma., 36; load resistance, 4600 ohms; undistorted power output, 2 watts. This is a DIS- 
CONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in power supply of 
small, portable, ac/dc/battery receivers where 
small size and low heat dissipation are impor- 4523 
tant. Outline 7B, OUTLINES SECTION. Tube 
requires miniature seven-contact socket and 
may be mounted in any position. Heater volts 
(ac/dc), 45; amperes, 0.075. Maximum ratings: 
peak inverse plate volts, 350 maz; peak plate 
_ma., 390 maz; de output ma., 65 maz; peak heater-cathode volts, 175 maz. Typical operation with 
capacitor-input filter: ac plate volts (rms), 117; minimum total effective plate-supply impedance, 15 
ohms; de output ma., 65. This is a DISCONTINUED type listed for reference only. 


HALF-WAVE VACUUM RECTIFIER 


Pp 
(5) Glass octal type used in power supply of 
AL ac/de receivers. The heater is provided with a 
(3) tap for operation of a panel lamp. Outline 14C, 
OUTLINES SECTION. Tube requires octal 
AX socket. Without panel lamp, heater volts (ac/dc) 45Z5 GT 
H RNY H of entire heater (pins 2 and 7), 45; amperes, 
(1) (6) 0.15. With panel lamp, heater volts (ac/dc) of 
Ne bs panel-lamp section (pins 2 and 3 with 0.15 


ampere between pins 2 and 7), 5.5. Except for 

difference in heater voltage, this type has the 
same ratings and typical operation values as glass octal type 35Z5-GT. Type 45Z5-GT is a DISCON- 
TINUED type listed for reference only. 


DUAL-GRID POWER AMPLIFIER 


Glass type used as class Ai or class B am- 
plifier in radio equipment. Outline 28, OUT- 
LINES -SECTION. Tube requires five-con- 
tact socket. Filament volts (ac/dc), 2.5; 46 
amperes, 1.75. Typical. operation as class A1 
amplifier (grid No.2.connected to plate at 
socket): plate volts, 250 maz; grid volts, -33; 
plate ma., 22; plate resistance, 2380 ohms; am- 
plification factor, 5.6; transconductance, 2350 »mhos; load resistance for maximum undistorted power 
output, 6400 ohms; output watts, 1.25. This is a DISCONTINUED type listed for reference only. 
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POWER PENTODE 


Glass type used in audio output stage of 

radio receivers. Outline 28, OUTLINES SEC- 

47 TION. Tube requires five-contact socket and 

should preferably be mounted in vertical posi- 

tion. Horizontal operation is permissible if pins 

1 and 5 are in vertical plane. Filament volts 

(ac/dc), 2.5; amperes, 1.75. Typical operation 

as class Ai amplifier: plate and grid-No.2 volts, 

250 maz; cathode-bias resistor, 450 ohms; plate ma., 31; grid-No.2 ma., 6;plate resistance, 60000 ohms: 

transconductance, 2500 »mhos; load resistance, 7000 ohms; power output, 2.7 watts. This type is used 
principally for renewal purposes. 


POWER TETRODE 


Glass type used in audio output stage of 
radio receivers designed to operate from dc 
power lines. Outline28, OUTLINES SECTION. 
Heater volts (dc), 30; amperes, 0.4. Typical 

48 operation as class Ap amplifier: plate volts, 
125 maz; grid-No.2 volts, 100 maz; grid-No.1 
volts, -20; plate ma., 56; grid-No.2 ma., 9.5; 
transconductance, 3900 uzmhos; load resistance, 
1500 ohms;.output watts, 2.5. This is a DIS- 
CONTINUED type listed for reference only. 


DUAL-GRID POWER AMPLIFIER 


Glass type used in output stage of battery= 

operated receivers. Outline 27, OUTLINES 

SECTION. Tube requires five-contact socket. 

49 Filament volts (dc), 2.0; amperes, 0.12. Typical 
operation as class Ai amplifier (grid No.2 con- ~ 

nected to plate at socket): plate volts, 135 maz; 

grid voltss;—20; plate ma., 6; plate resistance, 

4175 ohms; amplification factor, 4.7; transcon- 
ductance, 1125 umhos; load resistance, 11000 ohms; output watts (approx.), 0.17. This is a DIS- 

CONTINUED type listed for reference only. 


POWER TRIODE 


Glass type used in output stage of af am- 


‘ plifiers employing transformer input coupling. @ G) 
Maximum over-all length, 6-1/4 inches; maxi- 
50 mum diameter, 2-7/16 inches. ‘Tube requires 
four-contact socket and should be mounted in 
vertical position with base down. Filament volts 

(ac/dc), 7.5; amperes, 1.25. Characteristics as Oo 


class Ai amplifier: plate volts, 450 maz; grid 5 . 
volts, —84; cathode resistor, 1530 ohms; plate 
ma., 55; plate resistance, 1800 ohms; amplification factor, 3.8; transconductance,°2100 umhos; load 
resistance, 4350 ohms; output watts, 4.6. This is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Glass lock-in type used in output stage of 
ac /de receivers. Outline 13B, OUTLINES SEC- 


50A5 TION. Tube requires lock-in socket. Heater 


volts (ac/dc), 50; amperes, 0.15. For ratings 
and data, refer to glass-octal type.50L6-GT. 
.Type 50A5 is used principally for renewal - 
purposes. 


BEAM POWER TUBE 


Miniature type used in output 

50B 5 stage of compact.ac/dc receivers. Be- 
cause of its high power sensitivity at 

plate and screen-grid voltages avail- 

able in ac/dc receivers, it is capable of: 

providing a relatively high power output. Outline 7C, OUTLINES SECTION. 
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Tube requires miniature seven-contact socket and may be mounted in any position. 
Except for basing arrangement, type 50B5 is identical with miniature type 50C5. 


BEAM POWER TUBE 


Miniature type used in output 
stage of compact, ac/dc radio receiv- 


receivers, the 50C5 is capable of pro- 
viding a relatively high power output. 


ers. Because of its high power sensi- 
tivity and high efficiency at plate and 50C5 
screen-grid voltages available in ac/dc Related type: 


25C5 


Within its maximum ratings, type 50C5 is equivalent in performance to glass octal 
type 50L6-GT. The basing arrangement of the 50C5 simplifies the problem of meet- 
ing Underwriters’ Laboratories requirements in the design of ac/dc receivers. 


ELIA TERDV OUTAGE CAC DIC) siciis cia aie) alleioetelictelie)is\eleiela si/sranacena\-e/-sie siisVelelere tales inilvle stoke 50 volts 
Lebar Wot (CTIA > slo Op GG DOD ORO MO Boo ABO Oa Cerro Tea 0.15 ampere 
DrIREcT INTERELECTRODE CAPACITANCES (Approx.): 
CCPH Tea! GRISEA Coe oon ene ne a oe eee Ar acd OnIOO Ora or ee 0.6 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.8..........-+-4.- 13 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.8.........-++eeeeeees 8.5 pf 
CLASS A; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PTA TEAVOU TAG El Peet Neate ieletote totes. s aig ee raroue ties en ialieys lstnselle “ako a: Biel «igs, a) thebstiepenaileysieueth ove 150 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE... ......0 2c ccc ccc me ree esecesereere 130 maz volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..............-.-6- 0 max volts 
PAA BEMIS EE ASE LON are tae iret ers Bele ekeke iuaisaversises sane) v\eyaliovele ciel ele © wxerleifelloce ey el sunys rere 7 max watts 
KG HID- NOLSUUNE UT mticra a are ce ore lelotcie © ileia ane iors Cieyeybie's leis a ans ere/haG@yeleie s ses sia 6 1.4 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... 1.2... sees eee reece erence 200 max volts 
Heater positive with respect to cathode. ........ ese cee reer eee eer ecees 200" max volts 
BuLB TEMPERATURE (At hottest point). ........... cece eee eee cnet ee eee 220 max °C 
® The de component must not exceed 100 volts. 
Typical Operation: 
Plate vWOnagermamictne toc c clare: cians aleiekdinns otslre eisinl’e eid) oBlste celal) elersfo sues © ee 120 volts 
Girid=N 0.2 VOLGA Genie s eye la en ieleca. s+ o.5letone) cle law sielal sip, slemiclos oo gf-{sis [pieudie wiinlate © sales 110 volts 
Grid-No.1 (Control-Grid) Voltage... .......s2ccccccrcer cece rcer es eseens -8 volts 
Peaks Ad-Grid=-NOd Voltages ..c cu ai files clee -lvid Wisisisle'e @ sispele sive oslo clsisisio cise 8 volts 
Hero-signalePiate) Current, <.c.0 s«.0.e 6 cise 6,0: +1efe,5 nies yee 01s wos 0 09 siele¥e\e ofeis ee eie 49 ma 
Maximum-Signal Plate Current............scc cece nee e cent ees eeereccees 50 ma 
Zero-Signal Grid-No.2 Current. ......... 050s cccccc score cresesececcoces 4 ma 
Maximum-Signal Grid-No.2 Current. ......... cece cee reese eter eerreee 8.5 ma 
Plate Resistance (Approx.). 0056. cces cde ct cede scwievereerenrecsevceveres 10000 ohms 
PE PATISCONCUCTAN CE a cco cus a) hievaiegmtcl eine slulle, she tare iG allele) ela e\let el <inievslials arcu dle scare e's 7500 umhos 


tree 50C5 
E¢=50 VOLTS 
- GRID-N£2 VOLTS=I10 


PLATE MILLIAMPERES (Ip) 


PLATE VOLTS 


GRID-N22 MILLIAMPERES (ca), 


92CM-6603T 


459 


RCA Receiving Tube Manual 


Load Resistance oc) sisi, 7 ars: ave syeiersid sis siapojersvetele sterpea otel overate folate ielats sieisicisluanaleaieie 2500 ohms 
Total Harmonic; Distortion carers aioe etete alsin cteteei cietete siete iste nieieicic ct erent 10 per cent 
Maximum-Signal Power Outputs Scio). exo 14s)el ele ol itet= ool fele/cisie w)sicialeaielats stehe watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation ss <.sseps:c.s:ss 2 -psieys: store sys fare wlp-0/) e700 pin esoreteus «sre ekaletehete 0.1 max megohm 
For:cathode-bias operation ys << << cece ce mie.s eas aueine sie einuere = 1d) spate tote 0.5 max megohm 


INSTALLATION AND APPLICATION 


Type 50C5 requires miniature seven-contact socket and may be mounted in 
any position. Outline7C, OUTLINES SECTION. It is especially important that 
this tube, like other power-handling tubes, be adequately ventilated. 


The 50-volt heater is designed to operate under the normal conditions of line- 
voltage variation without materially affecting the performance or serviceability 
of the 50C5. For operation of the 50C5 in series with other types having 0.15- 
ampere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
for the normal supply voltage. 


In a series-heater circuit of the ‘de power line’ type employing several 0.15- 
ampere types and one or two 50C5s, the heater(s) of the 50C5(s) should be placed 
on the positive side of the line. Under these conditions, heater-cathode voltage of 
the 50C5 must not exceed the value given under maximum ratings. In a series- 
heater circuit of the ‘universal’? type employing rectifier tube 35W4, one or two 
50C5s, and several 0.15-ampere types, it is recommended that the heater(s) of the 
50C5(s) be placed in the circuit so that the higher values of heater-cathode bias will 
be impressed on the 50C5(s) rather than on the other 0.15-ampere types. This is 
accomplished by arranging the 50C5(s) on the side of the supply line which is 
connected to the cathode of the rectifier, i.e., the positive terminal of the rectified 
voltage supply. Between this side of the line and the 50C5(s), any necessary 
auxiliary resistance and the heater of the 35W4 are connected in series. 


As a power amplifier (class A,), the 50C5 is reeommended for use either singly 
or in push-pull combination in the power-output stage of ‘‘ac/de’’ receivers. The 
operating values shown under typical operation have been determined on the basis 
that grid-No.1 current does not flow during any part of the input cycle. 


BEAM POWER TUBE 


Glass octal type used in output stage of 
50C6G ac/dc receivers. Outline 26, OUTLINES SEC- 
TION. Heater volts (ac/dc), 50; amperes, 0.15. 
Except for heater rating, this type is identical 
with glass octal type 6Y6-G. Type 50C6-G is 
a DISCONTINUED type listed for reference 
only. 


HALF-WAVE VACUUM RECTIFIER 


Miniature type used in power sup- 
50DC4 ply of ac/dc radio receivers. The heater 
is provided with a tap for operation of 
‘a panel lamp. For typical circuit, refer 
to type 35W4. Outline 7C, OUTLINES NC 
SECTION. Tube requires seven-contact socket and may be mounted in any po- 
sition. 


HEATER VOLTAGE (AC/DC): * ek volts 
ENTIRE HEATER (PINS 3 AND 4). .........00000cececees 50 45 volts 
PANEL-LAMP SECTION (PINS 4 AND 6)...........0.0000+ 7.5 5.6 volts 

HEATER CURRENT: 

BELIWEEN: PINS:SsAND,4 Perec ace cre ce eines 0.15 - ampere 
BETWEEN PINS 3 AND 6..... SO ane ON at tea Cia - 0.15 ampere 
* Without panel lamp. ** With No.40 or No.47 panel lamp. 
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HALF-WAVE RECTIFIER 


Maximim Ratings, (Design-Maximum Values): 


PMA KGUN VERSE EEA TH V OL TAGH ecco ee) ajecpaeie ace, ere fais; coriahe wile oie ei biels ae ile lees ms 
RAR DIATE COURRIONT aici centie she ccko cre. s'e oi acty Paves tumphue oe ia raerieh mga. Sys (adie sks 


DC Output CURRENT: 


With Panel Lamp and ( No Shunting Resistor... 20 6.0. 62.3. cece s 


Without Panel Lamp 


UShtinting Mesistor Sameerremseieiineian ale 


PANEL-LAMP-SECTION VOLTAGE (rms): 
Winensanelnlia nap K Mills). erate <rele o's « ieicueyels Siete sibiieuels\enehscasatonsds 4s 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........-...00 ee eee eeee 
Heater positive with respect to cathode. ............ sees eee renee 


Typical Operation with Panel Lamp: 


AC Plate-Supply Voltage (rms)... .......0:0ccecsseseens vials wa i lye 
Milcer-lnput Ce apacilOT oles) nic sie oes ania ake a/-lelel cies 40 40 
Minimum Total Effective Plate-Supply Impedance....... 152 15 
Panel-Lamp Shunting Resistor. ............:-esseeeeee 450 200 
IDG LOutpub Current. tie: cysreje 5 core 25s epeicracks ce) ste.eeis sa 70 80 


330 max volts 
720 max ma 
710 maz. ma 
110 max ma 
120 max ma 
16.5 max volts 
330 max volts 
330 max volts 
117 volts 
40 pf 
15 ohms 
15 ohms 
100 ma 


+ No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4. 


Typical Operation without Panel Lamp: 
AG Plate-Supply Voltage (rms) ...........0- sees ce ceee ce teee cern eees 


Filter-Input Capacitor 


Minimum Total Effective Plate-Supply Impedance.........-.....+.4+- 
WP) GaO UEP GOUTLENGapewaye ae ers arcis sdahale wie © nese) ely BiRe ws eels a eretntonenele’ slo wleseiein 
DC Output Voliage at Input to Filter (Approx.): 
PAE Dali -LOad Curren ti(OOWINA.) 2, «cbs chek-te nol ie alla ni (olone ie) 0) eet ani #) sale) 9:5) 
Atsulleload eUurren ti CL LO MIB )iacrc overs sacle so evote 'o ailetiel «leis 01+ /elerareisiinl #10 shel iais 
Voltage Regulation (Approx.): 
tali-load to full-load’ CUrLeDG., oon. cree a4 4 = oo eis te piece eo ieie.es wile) siaie 
© Required when dc output current is greater than 70 milliamperes. 


K,G3 


POWER PENTODE 


Miniature type used in the audio 
output stage of radio and television 
receivers and in phonographs. Outline 
7C, OUTLINES SECTION. Heater 
volts (ac/dc), 50; amperes, 0.15. Ex- 
cept for heater rating, this type is 
identical with miniature type 6EH5. 


BEAM POWER TUBE 


Glass octal type used in audio- 
output stages of compact stereophonic 
and monophonic phonographs and ra- 
dio and television receivers. Outline 
14F, OUTLINES SECTION. Tube re- 
quires octalsocket and may bemounted 


117 volts 
40 pf 
15 ohms 

110 ma 

130 volts 

110 volts 
20 volts 


SOEHS5 


Related types: 
6EH5, 12EH5, 25EH5 


SOFES 


Related type: 
6FE5 


in any position. Heater volts (ac/dc), 50; amperes, 0.15. Peak heater-cathode volts, 
heater negative with respect to cathode, 200 max. Except for heater ratings and 
heater-cathode voltage, this type is identical with glass octal type 6FE5. 


POWER PENTODE 


Miniature type used as audio out- 
put amplifier in ac/dc radio receivers. 
Outline 7C, OUTLINES SECTION. 
Tube requires seven-contact socket 
and may be operated in any position. 


SOFKS 
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HEATER VOLTAGE (AG/DC) so. ssc) «sore eed a a eet a eee Steaua yee 50 volts 
HEATER CURRENT? 22% «Wits dies che atlnd ares d tend and, dtr neue ere Sema ene opoeet a aa eae Oat ampere 
D1REcT INTERELECTRODE CAPACITANCES: 
Grid No.<1 ‘to/Plate? so5235..0 Shes see See Bee are a eels Cer areas 0.65 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 17 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 9 pf 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLATE, VOLTAGES * o)5. .cc.ae teieise Den et ne ae =n ee eee 150 max volts 
GRID-N6O.2 (SCREEN-GRID)) VOLTAGE: . 5 on cos = ravens facia alias alereiemete net? Stenenetran 130 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts 
PLATE! DISSIPATION: .... oa stuasta: 21 ks Mugcancnene Shaasite cerecacncaend sis Cte OE 5 max watts 
GRID-NO.2INPUTSS LEP. Fate chelate le Ghe vte baeiehe) steteretene ees UM Pepe easly echo) ole Rees 1.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ....17. . < acioes oc mie nae miele 200 max volts 

Heater positive with respect to cathode... .. 2.5... ssc. hoes eo oer 200"max volts 
BULB TEMPERATURE (At hottest point)i.o.- «sas sece > ie Aenea 225 max °C 
Typical Operation and Characteristics: 
Plate Supply. Voltage. sr. . ceased fists Sespone Bhonsle Se gpualss Seat BS oak teas velic dese LRN 110 volts 
Grid=N 0.2 Supply Voltagert shui c madrid steee emia tte oe eretenel trai enaieishey span aemne 115 volts 
Cathode-Bias:Resistor ai. Sac wires eae ae eae ean tae becicenre lane ere Une 62 ohms 
Péak AF Grid-Nozl Voltage’ «2 iva 2 aes sia.) sve sletetctesnal ote nln oiictehela toon chon iaiats 3 volts 
Zero-Signal: Plate:Current ccf An. Ge es See ee ee ee eee 32 ma 
Maximum-Signal. Plate Current; ¢. Mec fal dels Ao eas ciousuntetete cle eich ieee 32 ma 
Zero-Signal Grid-No;2 Current? . - oon cee Be ce ore ete Sait cer eene ene eee 8.5 ma 
Maximum-Signal-Gnd-No.2 Current. aaacietin- ever: see tes eee ere eee 12 ma 
Plate: Resistance! (A pprox:))., die ecto uk ai sane, wes tag vite oe, noe sane ols ade eee 14000 ohms 
Transconductances see soc es sen ne Sekt sie Onis ete intends meter Bie are Cer eens 12800 umhos 
Load: Resistance soe: 39.0.8 LRG oe sie. SG eee eo nib OSes 3000 ohms 
Total: Harmonie Distortion). -scs.secvecsveusetepesayaee pieteoed age tol a eel tessenopsie heel tate ae 8 per cent 
Maximum:Signal Power Output. cee sents lee ore ets eke Che ener ne eas 12 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation oo iivie.tio casera tudo Slee tile ote at ae oes ea ere 0. 
For cathode-bias operation: 2.5 tad. 2 tn vc i Aesth yooh see ee ene 0 
® The de component must not exceed 100 volts. 


AVERAGE PLATE CHARACTERISTICS 


E| megohm 
a) megohm 


TyPE 5OFK5 
E,=50 VOLTS 


GRID -No.2 VOLTS =1I5 


20 


PLATE (Ip) OR GRID—No.2 (Ico) MILLIAMPERES 


PLATE VOLTS 


POWER PENTODE 


Miniature type used in audio-fre- 

5 OH K6 quency power-output stage of radio re- 
ceivers. Outline 7C, OUTLINES SEC- 

TION. Tube requires miniature seven- 

contact socket and may be mounted 

in any position. The heater is provided with a tap for operation of a panel lamp. 
Heater volts (ac/dc), 50; amperes, 0.15; tap volts (without panel lamp), 7. 
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CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


EUATE VORTAGE st. on aa o. 
GRID-NO.2 (SCREEN-GRID) 
. PLATE DISSIPATION 


VOLTAGE Freier aceite erstartieie cucial seas: Syrevs, tus 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with 


Heater positive with respect to cathode 


respect to cathode 


Typical Operation and Characteristics: 


Plate Voltagessuu.. +... 
Grid-No.2 Voltage....... 
Grid-No.1 (Control-Grid) 


Peak AF Grid-No.1 Voltage 


Zero-Signal Plate Current 


Maximum-Signal Plate Current 
Zero-Signal Grid-No.2 Current 
Maximum-Signal Grid-No.2 Current 
Plate Resistance (Approx. 


Transconductance....... 
Load Resistance........ 


Voltuyes of Peete oe te noha. 
Nie ke oo 8 oer. Oy CEE AERO Ce SRE Cis AONE IG Der pty ae 


otaliarmonic: Drstortiom® CA DPTOX.) eis. a sec isye sha lels oe fie tales ose eisnse 6) ote oli 


. Maximum-Signal Power Output 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 


For fixed-bias operation 
For cathode-bias operation 


™ The dec component must not exceed 100 volts. 


BEAM POWER TUBE 


Glass octal type used in output 
stage of ac/dc radio receivers. Out- 
linel4C, OUTLINESSECTION.Tube 
requires octal socket and may be 
mounted in any position. This type 
may be supplied with pin No.1 omit- 


150 max 
130 max 
5.5 max 
1.1 max 
14 max 


200 max 


0.1 max 


ohms 
pumhos 
ohms 
per cent 
watts 


megohm 
megohm 


SOL6GT 


Related types: 
12L6GT, 25L6, 25L6GT 


ted. Refer to miniature type 50C5 for installation and application information. 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT 


wee te reer tere r eres ese esernesestsnenstseeseres 


.DirEcT INTERELECTRODE CAPACITANCES (Approx.): 


Grid No.1 to Plate 
Grid No.1-to Cathode, 


Heater, Grid No:2, and Grid No.3............. 


Plate to Cathode, Heater, Grid No.2, and Grid No.3...........2+00005 


CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Center Values): 


PLATE VOLTAGE 
GRID-No.2 (SCREEN-GRID) 
PLATE DISSIPATION 
GRID-No.2 INPUT 


a) ete) jale! sins els 6) vll6inie cet ele ee. 0lerele s/s 18 0\0lerei pale) vieheela)ee\¢iele'aslel/ere) eee 


VOLTAGE 


PERAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 


Typical Operation: 


90 max 
90 max 


Fixed Bias Cathode Bias 


Plate SUD DLV MVOlLALE a vechereusratanyceednintssfedetetonstoladeWel ie lel'efete lie ets ehe 110 
fe TIG= NIO-2) SUPDL Vie OLtAg Ciawayey trege ts « teeta ae uauanv ce teNe eRe nerafolots 110 
fe Tid=- NoOwle(Control=Grid) Voltage pec. cites chen aiesteitaletatellet altel els eltel eile -7.5 
mea LE Grid=NOslV Ol ba ge sieeisces alates tea telalol stan tabalatel Payee lel ele 7.5 
Pathode-BiasmeesistOr voi. «cr eternereetao ull allele ibiloss atte eleke catoteve lle, ile - 
Pero-SiZNaly Ll Ates@urren bicpetsie = ckemavlensile ole loleleetotele l= /cleushecerelaerisvel« 49 
Maximum -Signal Plate Current. .........c.sscsesccecesces 50 
Zero-Signall Grid=N Ose ,GUrrent.)) (on leitetsicre cisions ola s¥etuntel ta lereieters 4 
Maximum-Signal Grid-No.2 Current..............eeeeeeeee 10 


200 


volts 
ampere 
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Plate-Resistance CA pprox:), Sean conceniocte see sak eres 13000 28000 ohms 
Transconductance. ...6)6 dc.c.08 Gace Oo eee oa ee ae 8000 8000 umhos 
Load Resistance: sc)..cvavcremiemtaris iets: 2 oe ctetore meer e aCe 2000 4000 ohms 
Total Harmonic Distortion...... aise whsrd lela gus leraleleicis art ae PEDEN 10 10 per cent 
Maximum-Signal Power Outputs ci onc oe ces nn eioe tek cess 2.1 3.8 watts 


VACUUM RECTIFIER-DOUBLER 


Lock-in type used as half-wave rectifier or 
voltage doubler in ac /de receivers. Outline 13B, 
OUTLINES SECTION. Tube requires lock-in 
50X6 socket. Heater volts (ac/dc), 50; amperes, 0.15. 
This type is electrically identical with glass 
octal type 50Y6-GT and, except for heater 
rating, with glass octal type 25Z6-GT. Refer to 
type 25Z6-GT for maximum ratings, typical 
operation, and curves. Type 50X6 is used 
principally for renewal purposes. 


VACUUM RECTIFIER-DOUBLER 


Glass octal type used as half-wave 


50Y6GT rectifier or voltage doubler in ac/dc 


receivers. This type is used particu- 

larly in “transformerless” receivers of 

either the ac/dc type or the voltage- 

doubler type. Outline14C, OUTLINES 
SECTION. This type may be supplied with pin No.1 omitted. Tube requires octal 
socket. Heater volts (ac/dc), 50; amperes, 0.15. Except for heater rating, this type 
is electrically identical with type 25Z6-GT. 


VACUUM RECTIFIER-DOUBLER KD2 Por 


Glass octal type used as half-wave rectifier 

or voltage doubler in ac/dc receivers. This type P02) (©) AL 

50Y 7GT is used particularly in “‘transformerless’’ receiv- 

ers of either the ac/dc type or the voltage- 

doubler type. The heater is provided with a tap H 

for operation ofa panellamp. Outline 14C, OUT- 

LINES SECTION. Tube requires octal socket. 

: Without panel lamp, heater volts (ac/dc) of 

entire heater (pins 2 and 7), 50; amperes, 0.15. With panel lamp, heater volts (ac/dc) of panel-lamp 

section (pins 6 and 7 with 0.15 ampere between pins 2 and 7), 5.5. For maximum ratings and typical 

operation as half-wave rectifier or voltage doubler without panel lamp, refer to glass octal type 25Z6-GT. 

When operated with a panel lamp and 250-ohm panel-lamp shunting resistor, ratings and typical 

operation are the same as for type 25Z6-GT, except that de output current per plate is 65 ma. Type 
50Y7-GT is used principally for renewal purposes. 


VACUUM RECTIFIER-DOUBLER KD2 PDI 


Glass octal type used as half-wave rectifier 

or voltage doubler in ac/de receivers. Outline Po2(sV4 (AL 

50Z7G 22, OUTLINES SECTION. The heater is pro- 

vided with a tap for operation of a panel lamp. 

Without panel lamp, heater volts (ac/dc) of H 

entire heater (pins 2 and 7), 50; amperes, 0.15. 

With panel lamp, heater volts (ac/dc) of panel- 

lamp section (pins 6 and 7 with 0.15 ampere 

between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 700 maz; 

peak plate ma. per plate, 400 maz; de output ma. per plate with panel lamp, 65 maz; peak heater- 

cathode volts, 350 maz; panel lamp section volts (pins 6 and 7), 2.5 maz. This is a DISCONTINUED 
type listed for reference only. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of ac- 
operated receivers as a class B power amplifier. 
Outline 27, OUTLINES SECTION. Tube re- 
53 quires medium seven-contact (0.855-inch pin- 
circle diameter) socket. Heater volts (ac/dc), 
2.5; amperes, 2.0. Except for heater rating, this 
type is electrically identical with metal type 
6N7. Type 53 is a DISCONTINUED type 
listed for reference only. 


NC KD) 


NC KD) 
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Technical Data 


POWER PENTODE 


Miniature type used in output 


tems. This type has extremely high 
power-sensitivity and can be driven to 


stages of audio amplifiers, especially 60FX5 


in two-tube series-string stereo sys- Related type: 


12FX5 


full output by a ceramic or crystal phonograph pickup. Outline 7C, OUTLINES 
SECTION. Tube requires seven-contact socket and may be mounted in any po- 


sition. 
ELICA TER AVIOE NAGE NCA G/ DC) ile cha alain ota taps op ates arctehe <igits. ortalle. orslese ela iateie vers: sho 60 volts 
ELEVA TERROR RRISN Teg tt oes pacts c, cuits drnlhcian st spisiintavleheiins shi saPsl ots. ool elkey(ovel oh umastelw reiaetaleMa es 0.1 ampere 
DirEcT INTERELECTRODE CAPACITANCES (Approx.): 
GridsNonto Plates) stia eter) Mace scatertede Peja ve ete islets tours 5 teus lores « 2) 0.65 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 17 pf 
Plate to Cathode, Heater, Grid No.2, and Grid No.3..............-. 9 pf 
CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 
PEATERAVOLPAGH eps atc c Set aiete arom en tel oles Halalele aslatatoreleyens sla e a sates elise 's! ene 150 max volts 
GRID-N0O.2 (SCREEN-GRID) VOLTAGE. 2. 0... 0c cc ee tte eee e eee n eee 130 max volts 
PATHS EMIASEP ATOM oettiat snus date un ern ein eueMe oh ts: alse RmaNe rR ailelginy ol ee 5.5 max watts 
GED Oe Les aso ice anaes ce eusi'a doin ents asa PLease ee d's (ake ai, «tie iaitatla, 6.» 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............-. esse eee eeeee 200 max volts 
Heater positive with respect to cathode. .......... 0... s eee eee e eee 200*max volts 
BULB TEMPERATURE (At hottest point)... 6.000. fi. eee cee ee 225 max °C 
Typical Operation: 
Plate Supply Voltage. ocr aces ocelot cere cOlnegute «melee olecle ge leew enews 110 volts 
GridENo:2 Supply. Voltages sisisca a cele 16 mle punks we qe secon ene: sielejalole wig eel one's 115 volts 
GeENGRee BAS: LU CSIS COL ea teloeg eed tee tate raatialee ol Wore Choisy owed afee be: Mligher Gnu) wletinvoce 91s 62 ohms 
Pes keA BiG rida Noel: VOlCA LC anc cirepai ce sae: (Spy cys linyatings oom Waid mxarobal cy slinyslatninyaiioiel'c ois 3 volts 
Zero-Signal Plate Current sc oa. cs ct etal Ieee oieielele we sisls niet bieic bole ease 36 ma 
Maximum-Signal Plate Current...0..5.0 0502s ce eee eee eee ee eee ee eee 35 ma 
Tero-Signal.Grid. No.2 Currentos 26255 2h ale ieee ees eieleee s Sas ele oe 10 ma 
Maximum-Signal Grid No.2 Current..........-.- cece ene cert eee eeee 12 ma 
Pialovivasistavicemmece: . occa cite moth scree ce Oiclels ebsecl Mel's shiaize 'aenotatletinye: @)e) ois tay'4e 17500 ohms 
IT aT RCONLORICEA TICE | OUR en aie chee ctehel's jctnells ca uct Nee wishin Ss ov ake ep USaL py eys9] Seilehs col 9 is 13500 pumhos 
TiO AALICCHISCATICO Ni oiaus -cisis cota OtS oe anes © Salen eee alele sil’ stay s\lelieiviw samigusishsneieie +s 3000 ohms 
Total ELArMONIC PD IStOrtiON sys sis ers sieiaie oe ls cere tice © se osjiel’s eevee Bhalla! op elia}ie. ais co 8 per cent 
Maximum-Signal Power Output.......... 2. secre eee ee ee ee eee e cette 1.3 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation. ......... 220s eee c ewer cee tence eaineee 0.1 max megohm 
For cathode-bias operation... 0.00.60 cece eee eet ce tee serene eee 0.5 max megohm 


100 
TYPE 60FX5 
E¢=60 VOLTS 
GRID-N22 VOLTS=II5 


PLATE (Ip) OR GRID—N#2 (Ica) MILLIAMPERES 


Lt 


92CM~-10546T 
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RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 

wave rectifier. and output amplifier in ac/dc 

7ZOL7GT receivers. Outline 14E, OUTLINES SECTION. 

Tube requires octal socket. Heater volts (ac/dc), 

70; amperes, 0.15. Maximum ratings of rectifier 

unit: peak inverse plate volts, 350; peak plate 

ma., 420; de output ma., 70; peak heater- 

cathode volts, 175; minimum .total effective 

plate-supply impedance, 15 ohms. Typical operation and maximum ratings of beam power unit as class 

Ai amplifier: plate and grid-No.2 volts, 110 (117 maz); grid-No.1 volts, —7.5; plate ma., 40; grid-No.2 

ma., 3; plate resistance, 15000 ohms; transconductance, 7500 ymhos; load resistance, 2000 ohms; 

output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 input, 1 max watt. This type is used 
principally for renewal purposes. 3 


TWIN DIODE—HIGH-MU TRIODE 


Glass type used as combined detector, am- 
plifier, and ave tube in radio receivers. Outline 
24B, OUTLINES SECTION. Tube requires six- 

75 contact socket. Heater volts (ac/dc), 6.38; am- 
peres, 0.3. Except for interelectrode capaci- 
tances and plate volts of 250 maz, this type is 
identical electrically with metal type 6SQ7. 
Type 75 is used principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receivers, particularly those employing ave. 
Outline 24B, OUTLINES SECTION. Tube re- 
78 quires six-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. Except for capacitances, this 
type is:identical electrically with metal type 
6K7. Type 78 is used principally for renewal 
purposes. 


FULL-WAVE VACUUM RECTIFIER 


Glass ‘type used in power supply of radio 
equipment having moderate direct-current re- 
quirements. Outline 27, OUTLINES SEC- 

80 TION, except maximum over-all. length 4 inches; 
maximum seated*length, 3-3 /8 inches. Tube re- 
quires four-contactsocket and should be mounted 

. preferably in a vertical position. Horizontal 

mounting is permissible if pins 1 and 4 areina 

horizontal plane. Filament volts (ac), 5.0; am- 

peres, 2.0. For filament operation, refer to type 5U4-G. Type 80 is electrically identical with glass octal 
type 5Y3-GT. Type 80 is used principally for renewal purposes. 


-FULL-WAVE:- VACUUM RECTIFIER 


Glass type used in power supply of auto- 

: : mobile:and ac-operated radio receivers. Maxi- 
84/6Z4 mum dimensions: over-all length, 4-3 /16 inches; 
seated height, 3-9 /16 inches; diameter, 1-9 /16 

inches. ‘Tube requires five-contact socket. 

Heater volts (ac/dc), 6.3; amperes, 0.5. Maxi- 

mum ratings: peak. inverse plate volts, 1250 

max; peak plate ma., 180 maz; dc output ma., 

60 max; peak heater-cathode volts, 450 maz. 

Typical operation with capacitor-input filter: ac plate-to-plate supply volts (rms), 650; minimum total 
effective plate-supply impedance per plate, 150 ohms; de output ma., 60. Typical operation with choke- 


input filter: ac plate-to-plate supply volts (rms), 900; minimum filter-input choke, 10 henries; de out- 
put ma., 60. This type is used principally for renewal purpcses. 
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RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 


wave rectifier and output amplifier in ac/dc 
receivers. Outline 14E, OUTLINES SECTION. TI 7L7/ 
Tube requires octal socket. Heater volts (ac/dc), 
117; amperes, 0.09. For ratings and operation M7GT 
of rectifier unit, refer to type 117N7-GT. Typi- 


cal operation of beam power unit as class Ai 

amplifier: plate and grid-No.2 volts, 105 (117 

max); grid-No.1 volts, —5.2; peak af grid-No.1 

volts, 5.2; plate ma., 43; grid-No.2 ma., 4 (zero-signal); 5.5 (maximum-signal); plate input, 6 max watts; 
grid-No.2 dissipation, 1 max watt; plate resistance (approx.), 17000 ohms; transconductance, 5300 
umhos; load resistance, 4000 ohms; total harmonic distortion, 5 per cent; maximum-signal power 
output, 0.85 watt. Type 117L7/M7-GT is used principally for renewal purposes. 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 
wave rectifier and output amplifier in ac/dc re- 
ceivers. Outline 14E, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 117; am- TI] 7N7GTI 
peres, 0.09. Maximum ratings of rectifier unit 
as half-wave rectifier: peak inverse plate volts, 
350 max; peak plate ma., 450 max; de output 
ma., 75 max; peak heater-cathode volts (heater 
negative with respect to cathode), 175 max. Typical operation with capacitor-input filter: ac plate 
supply volts (rms), 177; minimum total effective plate-supply impedance, 15 ohms; de output ma., 15; 
de output volts at input to filter, 122. Typical operation of beam power unit as class A1 amplifier: 
plate and grid-No.2 volts, 100 (117 maz); grid-No.1 volts, —6; peak af grid-No.1 volts, 6; plate ma., 51; 
grid-No.2 ma., 5; plate dissipation, 5.5 max watts; grid-No.2 input, 1 maz watt; plate resistance (approx.), 
16000 ohms; transconductance, 7000 pmhos; load resistance, 3000 ohms; total harmonic distortion, 
6 per cent; maximum-signal power output, 1.2 watts. This type is used principally for renewal purposes. 


RECTIFIER—BEAM POWER TUBE 


Glass octal type used as combined half- 
wave rectifier and output tube. Outline 14E, 
OUTLINES SECTION. Tube requires octal 11I7P7GT 
socket. Heater volts (ac/dc), 117; amperes, 0.09. 
This type is electrically identical with glass- 


octal type 117L7/M7-GT. Type 117P7-GT is 
used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


H P 
@) ©) Miniature type used in power supply of 
(6) ac /de battery radio receivers. The heater is de- 
signed for operation directly across a 117-volt 117Z3 
ac or de supply line. Outline 7C, OUTLINES 
(2) (7) SECTION. Tube requires miniature seven-con- 
Nc NC tact socket. This tube, like other power-han- 
dling tubes, must be adequately ventilated. 
Ic Heater volts (ac/dc), 117; amperes, 0.04. Max- 
imum ratings for half-wave rectifier service: 
peak inverse plate volts, 330 max; peak plate ma., 540 maz; de output ma., 90 max; peak heater-cathode 
volts: heater negative with respect to cathode, 175 maz; heater positive with respect to cathode, 100 
max. This type is used principally for renewal purposes. 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
ac/dc/battery radio receivers. Maximum over- 
all length, 3 inches; maximum diameter, 1-5/16 
inches. Tube requires octal socket. Heater volts 11I7Z4GT 
(ac/dc), 117; amperes, 0.04. Maximum ratings 
as half-wave rectifier: peak inverse plate volts, 
350 max; peak plate ma., 540 max; peak heater- 
cathode volts, 175 maz. Typical operation with 
capacitor-input filter: ac plate supply volts 
(rms), 117; minimum total effective plate-supply impedance, 30 ohms; de output ma., 90. This is a 
DISCONTINUED type listed for reference only. 
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VACUUM RECTIFIER-DOUBLER 


Glass octal type used as half-wave rectifier or 
voltage doubler in ac /de receivers. Outline 14C, 
OUTLINES SECTION. Tube requires octal 
socket and may be mounted in any position. 
This type may be supplied with pin No.1 omit- 
ted. Heater volts (ac/dc), 117; amperes, 0.075. 
Maximum ratings: peak inverse plate volts, 
700 max; peak plate ma. per plate, 360 maz; 
de output ma. per plate, 60 max; peak heater- 


KD2 Po! 


(5) 
Kat: 


Ne 


OF® 


NC 


cathode volts, 350 max. Typical operation as half-wave rectifier with capacitor-input filter or as half- 
wave or full-wave voltage doubler: ac plate supply volts per plate (rms), 117; filter-input capacitor, 
50 uf; minimum total effective plate-supply impedance per plate, 15 (30 for half-wave doubler service) ; 
dc output ma. per plate, 60. This type is used principally for renewal purposes. 


5879 


SHARP-CUTOFF PENTODE 


Miniature type used as audio 
amplifier in applications requiring re- 
duced microphonics, leakage noise, and 
hum. Especially useful in the input 
stages of medium-gain public-address 


systems, home sound recorders, and general-purpose audio systems. Outline 8B, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For operation as resistance-coupled amplifier, refer to 
RESISTANCE-COUPLED AMPLIFIER SECTION. 


HEATER VOLTAGE (AC/DC). < oictevorsiete siecle ialcieie rite ei tieteeisrheieiscetetetoreie ciate 6.3 
HATER CURRENT os ooecce ce cis ce ciecierceterciearcieis eieteer ketene terror stearate star ererannen 0.15 
DIRECT INTERELECTRODE CAPACITANCES: 
Pentode Connection: 
Grid: No.l ‘to: Plate sos ceccssreca crane onions ares oh aeerece easier aele tren renee ye 0.11 max 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............. Ast 
Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 2.4 
Triode Connection*: 
Grid Nocti to’ Blate... onhe Saar cece erect aia ttatete aioe tale he ete aratereenere ae 1.4 
Grid No. I toiCathodeiand: Heater te iererustele «cole eretaretanctexe tatatsicneltatehceorm ene 1.4 
Plate: to Cathode and: Heater aiicierte es oi sient tals cletenets craic eheket- eerie 0.85 
* Grid No.2 and grid No.8 connected to plate. 
CLASS A; AMPLIFIER 
i : Triode Pentode 
Maximum Ratings, (Design-Maximum Values): Connection* Connection 
PLATE: VOLTAGE ha scleten'elercteeetelotys elise Shee Rite eet eee 275 max 330 max 
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" PLATE (I,) OR GRID- Ne 2 (IC2) MILLIAMPERES 


AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 


0 100 


200 300 400 500 
PLATE VOLTS 


Type 5879 

Ep 26,3 VOLTS 
GRID-N22 VOLTS=100 
GRIO-N23 VOLTS=0 


92CM-7439T 


volts 
ampere 


volts 


Technical Data 


Triode Pentode 
Connection* Connection 

Grip-No.2 (SCREEN-GRID) VOLTAGE........0...cceeccecee - See curve page 70 
GRID-NO:Z;SUPPLY VOLTAGB iin cates + ons 0 0 ops sso iciew oie. ere 'ais - 330 max volts 
Grip-No.1 (CONTROL-GRID) VOLTAGE: 

Neg abIVe DIBSiyalUG se icheltys.cletele'sgisio ele siozsjeler eter eens sins -55 max -55 max volts 

IOSitIVeSDIARIU ALU] ia a crertiateus, ote «i e1ete siss, eis races peieie sisierere 0 max 0 max volts 
(PATO MISS LP ATION. wieret alte 0/5 es. o loicie!e\ererria(a) b/s e¥e" al ois) sh ellet s sie]'5) 8 1.7 max 1.25 max watts 
Grip-No.2 Input: 

For grid-No.2 voltages up to 165 volts................ - 0.25 max watt 

For grid-No.2 voltages between 165 and 330 volts...... - See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... 100 max 100 max volts 

Heater positive with respect to cathode............... 100 max 100 max volts 
Characteristics: 
PIAL CEV OLUA DO pee eraieiercrsitvelerere ais cleals ois.8 el siele's elai'ene) sisie .100 250 250 volts 
ELON. SPT ete tae eke ieset aioe: siete ot ole levoln plate aitete - — Connected to cathode at socket 
CGTid-=N Oca aVOlGCA TOS oo les) sis cecieusyaroretoenss eMele else 0 ele - - 100 volts 
TIC NOS BV OL UAGE wera nia ei eaccioeaitrseerehsieieere sare! satel -3 -8 -3 volts 
AM PlACAtLON P ACCOM: « csv. loess ajeysinicis cs vice diselslevee » 21 21 - 
Plater teesistanee: GA DDLOXR.) clesecscilei(encrsrcveteleleleteretaiele 31 0.017 0.0137 74 megohms 
ET RTISCONGUCERTICS SE es Gols «cee suc cacneyenere sleisis.e sinensis 1240 1530 1000 umhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 ua - - -8 volts 
ALOK ULTEN hens tak wane sys sus. hovel sie fel veel lay'el eel tee 282 5.5 1.8 ma 
(CHa EOF (COS in Peo at SOOO 6 OO Doe Dae CHO Orr - - 0.4 ma 


Maximum Circuit Value: 
RectT CLs NRE SOIT CUNG PEC CSISUATICO ara are ic «eter sore foley acai el ersielioueyejiersl oveructors' o.6)-0/ sie l41'\ ellie 2.2 max megohms 
* Grid No.2 and grid No.3 connected to plate. 


AVERAGE CHARACTERISTICS 
TRIODE CONNECTION 


16 
Type 5879 | 
° Ep=6.3 VOLTS 
Al GRIDS N@2 & N23 CONNECTED TO PLATE 
ifn (a) 1, wil ae | at 
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BEAM POWER TUBE 


Glass octal type used in the out- 
put stages of radio receivers and audio 5 8 81 
amplifiers, particularly in the push-pull 
stages of high-fidelity audio amplifiers. 
Maximum dimensions: over-all length, 
3-15/32 inches; seated height, 2-29/32 inches; diameter, 1-7/16 inches. Tube re- 
quires octal socket and may be mounted in any position. For typical operation as 
push-pull class Aj, class AB, (within maximum ratings), and class AB, amplifier, 
and for curves of average plate characteristics, refer to type 6L6-GC. Heater volts 
(ac/dc), 6.8; amperes, 0.9. 
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CLASS A; AMPLIFIER 


: , Triode Pentode 

Maximum Ratings, (Design-Center Values): Connection* Connection 
PLATE, VOLTAGE Seo sce a re i Oe Pee air Ee 400 max 400 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE..............--+0++-- = 400 max volts 
PLATH: DISSIPATION S...:hec tetera ae ee eee 26 max 23 max watts 
GRID-N O.20ENPUMA <0 pct meter en ear en ee - 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. 200 max 200 max volts 

Heater positive with respect to cathode............... 200 max 200 max volts 
Typical Operation and Characteristics: 
Plate V Ota ze sic roesdtborne cP en aA ed et ote 250 300 250 350 volts 
Grid-No:2"Voltaze va cen cnn an eeprnc eeLe tee eee ete = = 250 250 volts 
Grid-Nos(Control-Grid) iV oltagescr ts ra eee eee: -18 -20 -14 -18 volts 
Peak AF Grid=No. Voltages: see: eee eee ee 18 20 14 18 volts 
Zero-SignaluPlate.Currentis. tecnico tie one Rt one 52 78 75 53 ma 
Maximum-SignalsPlate Current. cece eecene ee ene 58 85 80 65 ma 
Zero-signal.Grid-No.2 Current.2) eee eee ee ee - - 4.3 2.5 ma 
Maximum-Signal Grid-No.2 Current..................... = = hx 8.5 ma 
Amplification: Factor.) ..c27 noel ee eee 8 - - = 
Plate Resistance; (Approx.) 53. eee Oe eee ee - - 30000 48000 ohms 
Transconductante.. «2.6 sk oe ket eee eee 5250 - 6100 5200 umhos 
Load Resistance. 6a. 9% ose atic teone teen a ne 4000 4000 2500 4200 ohms 
Total Harmonic. Distortions + ee eee ee nee Ger oro 10 13 per cent 
Maximum-Signal Power Output. 5.555. 54.eeee eee ene see 1 ASE 


6:7, Peis watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
For fixed-bias:operation: 5». bitt.craicts stat are ice cin eae een ee ee 0.1 max megohm 
For.cathode-bias operation: 7 4-ccmc ne eee sien See eee 0.5 max megohm 


* Grid No.2 connected to plate. 


BEAM POWER TUBE 


Miniature type used as power am- 

6973 plifier in compact high-fidelity audio 
equipment. Tube features linear opera- 

tion over a wide range of power, high 

power sensitivity, high stability, and 

low heater power, and is capable of delivering high power output at low distortion. 
Double base-pin connections for both grid No.1 and grid No.2 provide cool 
operation of grids and thus minimize grid emission and permit use of high values of 
grid-circuit resistance to reduce driving power. Outline 8E,OUTLINES SECTION. 
Tube requires miniature nine-contact socket and may be mounted in any position. 


HEATER VOLTAGE (AC/DC) is nasiidinscs Meee hes ei tec eee 6.3 volts 
HATER: CURRENT w./5. < jcaveregs tant ec are eh Teas haters Moe oe Tibetans Tee coe ee 0.45 ampere 
Direct INTERELECTRODE CAPACITANCES: 

Grid. No.1 to Plate ic. ctvecaiecns a se te ree lara auDe Biles Siete ia eRe 0.4 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.38............. 9 pf 

Plate to Cathode, Heater, Grid No.2, and Grid No.3.................. 6 pf 
Characteristics: CLASS A; AMPLIFIER 
Plate Voltage ss sci... cies « ore oO ays tial ne eee ot dee ene ciara waceaieee 250 volts 
Grid-No.2 (Sereen-Grid)-Voltage eterice. och. Gite oe rene eee 250 volts 
Grid-No:1. (Control-Grid)) Voltages irises ae ta are ate ee -15 volts 
Plate Resistance. (A pprox:)i.c..-k ae ean ce we tea cine ecient ee 73000 ohms 
Transconductance............ FE chlo eae ees TEE TE, Tale Saas 4800 umhos 
Plate: Current Sot oA or aicie choles tear aon eastern cen th ae ee 46 ma 
Grid-No}2: Current 7h. 0 co ee oe ore ee ee ee ee ee 3.5 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa.................. -40 voits 


PUSH-PULL CLASS AB; AMPLIFIER 
Maximum Ratings, (Design-Maximum Values): 


PLATE: VOUTAGH o scsconcctitaeeasos ita rars Sacesleieioueie ortiucoaiatale tea eee Eee ore 440 max volts 
GRID-NO:2.'V OLTAGH Wecsrerc Pa laden: Date clots heroes a eee 330 max volts 
PEATE DISSIPATION. - eee een W-b.ta Btig.. wee Repeal Poker e, Sweyeve Sesame os ar ae ees 12 max watts 
GRID-NO.2, INPUT) 42 ic Seo eG ate ora ale hana te rand Sr: en en ee 2 max watts 
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AVERAGE CHARACTERISTICS 
WITH Eco AS VARIABLE . 


Type 6973 
E¢ =6.3.VOLTS 


GRID-N2f VOLTS=0 


PLATE MILLIAMPERES 


0 EY 100 150 200 250 300 350 400 
PLATE VOLTS are seen 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ... 22.2... see eee eee eee eee 200 max volts 

Heater positive with respect to cathode. .... 2.0... .. eee eee ee eee e ees 200" max volts 
BULBELEMPERATURE (At hottest point)... - o.2 fem nesses acne casero sees 250 max S 
Typical Operation, (Values are for two tubes): Fixed Bias Cathode Bias 
Plate Supply nV Oltages.v.mcus< caieccile. slower ess 250. 350 400 300 310 volts 
Grid-Nos2: SUPPlVeV. OlCALE ro ee apeltiege os) 0 e's iolealsl 250 280 290 300 8310 volts 
(Chats INR DA LET eh eno eteiGmn od tooecor oe Goon -15 -22 -25 - - volts 
Gathode-Bias ResistOr: ccc cctaes 052 cies wuslee cms - - = 230 270 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage....... 30 44 50 48 55 volts 
Wero-signalepiate: Currents... 2. cl. cle we os a wats 92 58 50 80 17 ma 
Maximum-Signal Plate Current’.............. 105 106 107 96 92 ma 
Zero-Signal Grid-No.2 Current. .............-- fe Blob Pash 6 5 ma 
Maximum-Signal Grid-No.2 Current........... 16 14 13.7 14 14 ma 
Effective Load Resistance (Plate-to-plate)....... 8000 7500 8000 5500 6000 ohms 
Total Harmonic’ Distortion .: 2 2. .52)2..0% .)6 2 ses 25, 2 be 4 per cent 
Maximum-Signal Power Output..........-.--- 12.5 20 24 15 17 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

Momflixed- Dias OPeTation ee sei hele. «ile la 5 vie heie= sr tnerki min: ,0) <0 sl oe oh <} alvin de ololslioh« 0.5 max megohm 

onicathode- bias Operation seis a... tertile steers el.o atte love tel «i atrs) vs eles) alee 1 max megohm 


= The dc component must not exceed:100 volts. 


AVERAGE CHARACTERISTICS 


WITH Ec; AS VARIABLE 


160 


TYPE 6973 
Ep =6.3 VOLTS 
GRID- N22 VOLT$=250 


120 


PLATE (I) OR GRID—N2&2(I¢c >) MILLIAMPERES 


0 100 200 300 


400 
PLATE VOLTS 


92CM-93960T 
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PUSH-PULL CLASS AB; AMPLIFIER 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 
Maximum Ratings, (Design-Mazximum Values): 


PEATE AND GRID-NOi2 SUPPLY? VOLTAGE 3-1 tien cael anece ioe 410 maz volts 
PLATE DISSIPATION 6s, ec ce oe ee ee Se eee 12 maz watts 
GRID-NO}2 INPUT Coes codec oe oe Cae er een Cerne 1.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............-.0-e eee eeeeee 200 max volts 

Heater positive withirespect ‘to! cathodes. 6 as, ayia ae autinsyale suo eases 200"maz volts 
BULE TEMPERATURE (At hottest point)= ;. 0). cetera tee aires ee 250 max AS 
Typical Operation, (Values are for two tubes): Fixed Bias Cathode Bias 
Plate:Supply.V oltageos......¢. sorts ce oe eee ee 375 370 volts 
Grid-No:2:Supply (Voltageso. doce ae ee ae eee * # volts 
Grid-No:1- Voltage ©. 46,Bo5. Li os come bin rat re -33 .5 - volts 
Cathode-Bias Resistors tise ee terslers herein ons nie kat Gee er - 355 - ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage................ 67 62 volts 
Zero-SignalCathode,Current:,. %.. sre ominesinec te oes 62 74 ma 
Maximum-Signal Cathode Current....................<:.- 95 84 ma 
Effective Load Resistance (Plate-to-plate)................ 12500 13000 ohms 
Total: Harmonic, Distortion :.t.o.-o eee ee nee ier 1.5 1:2 per cent 
Maximum-Signal Power Output........................- 18.5 15 watts 


Maximum Circuit Values:° 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation. .“.<.PO5. nee ree SO cre ee ee 0.5 max megohm 
For cathode-biasioperationac.. somos oon cen ete CRC on ee ee 1 max megohm 


" The de component must not exceed 100 volts. 
* Obtained from taps on the primary winding of the output transformer. The taps are located on each 


side of the center tap (B+) so as to apply 50 per cent of the plate signal voltage to grid No.2 of each 
output tube. 


# Obtained from taps on the primary winding of the putput transformer. The taps are located on each 
side of the center tap (B+) so as to supply 48 per cent of the plate signal voltage to grid No.2 of each 
output tube. 


e@The type of input-coupling network used should not introduce too much resistance in.the grid-No.1 
circuit. Transformer- or impedance-coupling devices are recommended. 


HIGH-MU TWIN TRIODE 


Miniature type used as phase in- 


702 5 verter or resistance-coupled amplifier 

in high-quality, high-fidelity audio 

amplifiers where low noise and hum 

are primary considerations. Outline 

8B, OUTLINES SECTION. This type is identical with miniature type 12AX7 

except that it has a controlled equivalent noise and hum characteristic. For oper- 

ation as resistance-coupled amplifier, RESISTANCE-COUPLED AMPLIFIER 
SECTION. 


Equivalent-Noise and Hum Voltage Referenced to Grid, (Each Unit): 


Average Valle: (TMS) 01 cee oe cocteukros aed islonni tes nae eee ere 1.8 puvolts 
Maximum: Value (rms). © otis as ceed io kei Ce ee Se aaa ene 7 pvolts 
+ Measured in ‘‘true rms” units under following conditions: heater volts (ac), 6.3 (parallel connection); 
center tap of heater transformer connected to ground; plate supply volts, 250; plate load resistor, 2700 
chms; cathode-bypass capacitor, 100 uf; grid resistor, 0 ohms; and amplifier covering frequency range 
between 25 to 10000 cycles per second. 

@Same conditions as for ‘““Average Value”’ except: cathode resistor is unbypassed and grid resistor, 
0.05 megohm. 


BEAM POWER TUBE 


7027 Glass octal types usedin push-pull 

power amplifier circuits of high-fidelity 

702 7 A audio equipment. Tubes provide high 
powersensitivity and highstability and 

are capable of delivering high power 

output at low distortion. Double base-pin connections for both grid No.1 and grid 
No.2 provide for flexibility of circuit arrangement and also cool operation of the 
grids with the result that reverse grid current is minimized. Outline 19D, OUT- 
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LINES SECTION, except diameter is 1-5/8 inches max. Tubes require octal 
socket and may be mounted in any position. It is especially important that these 
tubes, like other power-handling tubes, be adequately ventilated. Type 7027 is 


a DISCONTINUED type listed for reference only. 


Been Tere OUTAGE CAC DE) ni ran ardhy. sgseva trans otto ecihs 4. hatereraitre fhe ohe w oie 
MTOR IORS SCO AIICRC ENE ene as eS vse eye. Cae, oo aise! Gudyatiedanth onc oR AN OROIE NY eps eae 


DIRECT INTERELECTRODE CAPACITANCES (Approx.): 


NELICLUN CeIn O EARL GRRE ere o eratercatsntcoiexl salts toi ocete accel acecrs eis arsicts 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3........ 
Piate to Cathode, Heater, Grid No.2, and Grid No.3............ 


CLASS A; AMPLIFIER 
Characteristics: 


TUR Ol GAL CMP RMIcEE veers s oc istorii care moe ee ee, ove caote cance cer otetelse wits 
BH Osh SELCCN=CrlIG puV OLLA PEs yc aie oes orele co jeiicis! 6) doa a mya ayo etnsaunle he mene 
Bed Nasle(@ontrol-Grig), Voltage. 25. ac ec0.5 4 so) onuseniern.y ea ecu mtelelione 
BP ALCRVCSISCANECE IGA PDIOX:) 2 25-6. ie ep ew in ca casio verison a: 0 siv be 4:0) Sree Ciel ol 
TIN COTACLCCEATI CE pe Mere ele aja con dha rere ale IE oiaiialala's WR iotaletn avon ee a he 


Plate Current 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings for 7027-A, (Design-Maximum Values): 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode................00000 eee 
Heater positive with respect to cathode.................200000- 


Typical Operation for 7027-A, (Values are for two tubes): 


Fixed Bias 

Plate Supply Voltage............... 400 450 540 400 
Grid-No.2 Supply Voltage........... 300 350 400 300 
Bed-NOstaV OltAGE. A tale k as eS aw ss sis —25° -30° -38° = 
Cathode-Bias Resistor.............. 3 = = 200 
Peak AF Grid-No.1-to-Grid-No.1 

DAN TRLE: oh tact he et eie Orns fo ab RPattenn! fs 50 60 76 67 
Zero-Signal Plate Current........... 102 95 100 112 
Maximum-Signal Plate Current...... 152 194 220 128 
Zero-Signal Grid-No.2 Current....... 6 3.4 5 7 
Maximum-Signal Grid-No.2 Current. . Wiens lit her q a Ph les: | 16 
Effective Load Resistance (Plate-to- 

BERLE) Sys Pisce ye iste oe Re aaa dee teoeacuena 6600 6000 6500 6600 


TYPE 7027-A 
E¢= 63 VOLTS 


CREP) OPEN E STs ate ocr P eh caso cctcie axes siictesie 19 Cavers Nclfayetbnwals vwrave ewe wats a caves 


380 
380 


180 


600 max 
500 max 
35 max 
5 max 


200 max 
200"*max 


Cathode Bias 


425 
425 


200 


GRID -N2i VOLTS=0 


PLATE MILLIAMPERES 


° 100 200 300 400 500 600 
PLATE VOLTS 


92CM-10132T 


volts 


ampere 
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Total Harmonic Distortion.......... 2 1.5 2 2 3.5 4 per cent 
Maximum-Signal Power Output...... 34 50 76 32 36 44 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Por fixed-bias operation ©s = 2) ..cmia sae csi oe etchant ee eee 0.1 max megohm 
For cathode-bias operation’ + As... 2 Aen ok Gisis wining oo oleeeele © le ements 0.5 max megohm 


= The dc component must not exceed 100 volts. 
® The type of input coupling network used should not introduce too much resistance in the grid-No.1 
circuit. Transformer- or impedance-coupling devices are recommended. 


PUSH-PULL CLASS AB; AMPLIFIER 


Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 
Maximum Ratings, for 7027-A, (Design-Maximum Values): 


PLATE AND’ GRID-NO.2°SUPPLY, VOLTAGE 22% <i-.0 che coseeisrai ci al cls oicher a siele rae 600 max volts 
PLATE DISSIPATION? 35 ca ctetoe tated ute ieee orate oeels ie eat eke. seas eee eee 35 max watts 
GRID-NO 2 INPUTS es cic tetera teense val at ertater clic al Stero teeter teeter ene 4.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.......................2005. 200 max volts 

Heater positive with respect to cathode... .. 1.6... .e eee e cece eens 200" max volts 
Typical Operation (Values are for two tubes): 
Plate Supply, Voltages. discc asiecsesgae es cols ss rss ahsnsca cueveeusna avatedens: susterenaie iene 410 volts 
Grid-No:2:Supplys Voltage iss 3.0.0 neyentporter lee ws Saienloten. 4 etna teisierac rete * volts 
GCathode-Bias Resistors: z-..c.08. 0s cee ce 7 ome e Coils Woe ses Renee rere 220 ohms 
Peak AF’ Grid=No-1-to-Grid-No:1 Voltage®)a-2e-) se tices ee ee 68 volts 
Zero-Signal:Cathode’ Currents p22) oak iets) «t chs tales sale tchehar staat taier Miers 134 ma 
Maximum-Signal Cathode (©Gurrent.% . = erie oeie cles cri tee eetieneeiers 155 ma 
Effective Load Resistance (Plate.to plate)...:...0... 2.00. eee eee eee 8000 ohms 
Total Harmonie! Distortion s,ciaie serbia) saud aie) Gifeiie aye tetas iets lol stage ss mieten steer a 1.6 per cent 
Maximumi-Signal; Power, Output since cles ree signe enol sien. 0) tenes ole nevtens ce eon 24 watts 


Maximum Circuit Value: 


Grid-No.1-Circuit Resistance: 
Por'cathode=bias:operationiy.\.maneiceiscie ieee cael occa ne eee Ronen 0.5 max megohm 


™ The de component must not exceed 100 volts. 
* Obtained from taps on the primary winding of the output transformer. The taps are located on each 
side of the center.tap (B+) so as to apply 43 per cent of the plate signal voltage to grid No.2 of each 


output tube. 
GRID-N2t VOLTS Ec)=90 


TYPE 7O27-A 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=300 


PLATE (Ip) OR GRID-N22 (Ic) MILLIAMPERES 


| 


aes 
slate Pete | 


we SS aos ee es ee ee ee Se 
‘ ee ae J-==4 


PLATE VOLTS 


POWER PENTODE 


Miniature type used as power am- 
plifier tube in high-fidelity audio equip- 
71 89 ment. Outline 8E, OUTLINES SEC- 
TION. Tube requires miniature nine- 
contact socket and may be mounted 
in any position. Heater volts (ac/dc), 
6.3; amperes, 0.76. 


ATA 


Technical Data 


CLASS A, AMPLIFIER 


Characteristics: 
BREE OLE RUMEN NITE Solo, cs <9) coin rate ie (ole. Go 01, Gre, onwisa reeeie/ sitoite “aids arbres «6, eugusn ate 250 volts 
Beri NGO. oi SCreen=Girid eV OLCAZE's 'a feta siaile rojo 0 a)5'nla a erae, siayeva 5 ew evaie. SR aa 250 volts 
ferid=NorliControl-Grid): Voltage wk i)...06 3. ceils «nen wre Nes oy weenie -7.3 volts 
RpU=P aAcloraGruuNe-2 to:Grid NO. Lies cediael isbeereichelels ee Sin, helene aucte ela eye 19.5 
Pla tavivesistanceicA PDLOX. mere ecinimeret: © asc session © ata ates Gite © net ae meme ns 40000 ohms 
PErANSCONMUCLANCE SMe ries sare so ek wists es  Gucom ele iel-e, ku ehetel ei ta tyaitya wie anew hace 11300 umhos 
Pelt GEM OMETON Gorm eectee are asco, ret anne. 5 eis che era ee hc bah a GREP MNES. ataia Bi Rat aia a velar. 8. 0% 48 ma 
RpeT IN coher CORMETOW Ga leee oteecare, stich putea aoe itso cae heaots encarta aa die Capeaen ete skeen abeas 5.5 ma 
PUSH-PULL CLASS AB, AMPLIFIER 
Grid-No.2 

Maximum Ratings, (Design-Center Values): eRe AGtS 
SeacCA TR VOUT AGE ie ye ote ane eco) savin es ols Oe © Molde eo Ge awl e alae 400 max 375 max volts 
BRILED = NO-CeV OFA GE rs onchs fe eet et ted to Siss te, Avs, lead Saws ere 300 max - volts 
BA THODE) CURRENT sehicy tai otal vs te) wlle.taoteuaia. wi ala Waar) we lade Siar a ote 65 max 65 max ma 
BAEGA THOT ISS IEP ADT ON Pr ciree te haiti ,F 'cirehietts sata dae's0: 2: SAsha, ohulee\ alial-alle ojintodelise te) s 12 max 12 max watts 
ZERO-SIGNAL GRID-NO.2 INPUT... 4.200005 2 ns 2 «nace srere spss 2 max 2 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT.............020 00s eee 4 max 4 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ 100 max 100 max volts 

Heater positive with respect to cathode................ 100 max 100 max volts 

a 

Typical Operation, (Values are for two tubes): nena 
Beta te SUP PIV aN OM AGC a casi c oven Vorsre Actetele MaeGrs lis ete wiateeleehete 25 = 375 volts 
RETA CMY ONLRLO MENT I ete astroin. setae efesscera teaciionsasuulee.o drnaitcobeiensivensiavsotve 400 - volts 
pid=N GO: cISUDDILY: V OltA PCr g.ciam Sisk ai o aw are Sie Sd eer eval alae - = 
Beni O ARV OLLAPO Petree rere eee rsh en nO ce ee esas 300 . volts 
BE EEL IN © SAMW OREO Clete rl rch tectstars tei aiey <iare-earonice own Cicteda pees ei euchegs -15 - volts 
Prat NOCESBISSUCBIStO?, ci cjeue aie, vin spe-ecsiere wlOG eu si cle HS 50.8% 04 are - 220 ohms 
peak AF Grid-No.1 Voltage: 2. 65)... cee ete cee necens 14.8 a Wie ge volts 
Mero-SICNRILE IAL) CUTTON tie 5 jeyslate cic cea te den Aer © ake tars: Syelue iaitiy Susl'e fou 15 70 ma 
Maximum-Signal Plate Current. ......05.000.0cccerwesrses 105 81 ma 
Zero-Signal Grid-No.2 Current. ............e cee ccecencens 1.6 = ma 
Maximum-Signal Grid-No.2 Current.................00000- 25 bd ma 
Effective Load Resistance (Plate-to-plate).................. 8000 11000 ohms 
motel Harmonie! Distortion... (oo ya. edo) eis esi wisp are: lo siamo a's 4 3 per cent 
Maximum-Signal Power Output...................2200 eee 24 16.5 watts 
Maximum Circuit Values: Fixed Bias Cathode Bias 
BeTIG=-NO,L=-CATCUILLIVCSISUATICE |. 6.06 i20s is: dave 5 os Bele ales sisenens @ Wlelehs 0.3 max 1 max megohm 


© Grid No.2 of each tube connected to tap on plate winding of output transformer. 

® Obtained from taps on primary winding of the output transformer. The taps are located on each side 
of the center tap (B+) so as to supply 48 per cent of the plate signal voltage to grid No.2 of each output 
tube. 


4 MEDIUM-MU TRIODE— 
pale SHARP-CUTOFF PENTODE 
2p Gy Miniature type used in a wide 
S , per variety of applications in high-quality, 7 1 99 


(8)x_ high-fidelity audio equipment, par- 
ticularly in phase-splitters, tone-con- 

Pr GT trol amplifiers, and high-gain voltage 
amplifiers in which low hum and reduced noise are required. Outline 8B, OUT- 
LINES SECTION. Tube requires miniature nine-contact socket and may be 
mounted in any position. For operation as resistance-coupled amplifier, refer to 
RESISTANCE-COUPLED AMPLIFIER SECTION. In direct-coupled voltage- 
amplifier phase-splitter circuits, the pentode unit should drive the triode unit. 


UaCA THR OV OL TAG Hi ECAC/DC) toaiciere ers vena ol als staratensus a wena sae a/v ecbie ele iaiellens forerelelve 6.3 volts 
RETA THY CO URIREIN Dope None ere ean ie ss fo isda mis sie. ope tite pisteabiajereo.c/0\ ele 'e%o\e ee-avere 0.45 ampere 
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DIRECT INTERELECTRODE CAPACITANCES: 
Triode Unit: 


Grid: to: Plates 05) Seca cooker Rdne Oya aL geo te eR eee ee ate teen 2 pf 

Grid to Cathode:and Heater... 552. cc sc ce case mn pte vl ee = oleh el) ahlenen 2.3 pf 

Plate to Cathodeiand: Heaters 625 ire fara = stare tate oreo ge patelirl <i) lie! cney enero tenets 0.3 pf 
Pentode Unit: 5 

Grid: No: listoasPlate sepssc tite ers bs, Sos rec cient aaa sy sees areas a ee ae Cae 0.06 max pf 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield. . 5 pf 

Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal Shield..... 2 pf 


Equivalent-Noise and Hum Voltage Referenced to Grid: 

Triode Unit Pentode Unit 
Median’ Value /(rims)ine sie ome creo esettn eer ieten terrorists 10t 35e@ pvolts 
Maximum) Valuei(rms) joer sore cee cree tet ette nice ave cure se oneT ats 150f 100¢ pvolts 


+ Measured in “‘true rms” units under the following conditions: heater volts (ac), 6.3; center tap of 
heater transformer connected to ground; plate-supply volts, 250; plate load resistor, 0.1 megohm; 
cathode resistor, 1500 ohms; grid resistor, 0.05 megohm; and amplifier covering frequency range be- | 
tween 25 and 10000 cycles per second. . 
© Same conditions as for triode unit except: grid-No.2 supply volts, 250; grid-No.2 resistor, 0.33 meg- 
SE ee capacitor, 0.22 uf; cathode resistor, 1200 ohms; and grid-No.1 resistor, 0.05 
megohm. 


CLASS A; AMPLIFIER 


f é Triode Pentode 

Maximum Ratings, (Design-Maximum Values): Unit Unit 
PLA TD: VOLTAGE Ft... ae Crete care 04s ts ds oroya ret teaerensy sl honey eisyelsyoreee 330 max 330 max volts 
GRID-NO.2 (SCREEN-GRID) VOLTAGE..........-.20 eee eeeees = See curve page 70 | 
GRID-NO.2:SUPPLY, VOLTAGE Ae css coteateres co errene cc) s. 4).51e0 aeueuet = 330 maz volts | 
GripD-No.1 (CONTROL-GRID) VOLTAGE, Positive-bias value..... 0 max 0 max volts 
PUATH DISSIPATION? tials senate eke suai seveel teh as ey aoa evecare 2.4 max 3 max watts 
GriD-No.2 INPUT: 

For grid-No.2 voltages up to 165volts.................4. = 0.6 max watt 

For grid-No.2 voltages between 165 and 330volts......... = See curve page 70 
PEAK HEATER-CATHODE VOLTAGE: 

Heater positive with respect to cathode ................. 200 max 200 max volts | 

Heater negative with respect to cathode.................. 2008max 200®max volts 

Triode Pento 
Characteristics: Unit on 
Plate Supply Voltageivan © sade cco ahem rane erraase Renee eenes 215 100 220 volts 
Grid-No.2:Supply. Voltage a2 5, 0th oe seis eye et eos alle - 50 130 volts 
Grid-No.1 Voltage) 0%. < oocoe os eee a oek eb enter ene —8.5 = = volts 
Gathode-Bias Resistor.......0.cen ot ena eels teen teeta ottate - 1000 62 ohms 
Amplification Pactoris a1. e crete er oncts si Hah ieeeeces ake 17 = = 
Plate Resistance: GA pprox.) o speacciens tre scehe nce slevayreneieie1 acs) afore 0.0081 a 0.4 meghom | 
Transconductance®.:. 5 6605.4 sues nse 5 cease ein eiehie om sine ate 2100 1500 7000 »mhos 
Grid-No.1 Voltage (Approx.) for plate current of 10 wa... —40 -4 - volts 
Plate Current,: Bis. .ab sec eae ance emu eas 9 1.1 12.5 ma 
Grid=No.2) Current <6 s cncc, vue can eevee cathe to suone telious Seeaesueeeun = 0.35 3.5 ma | 
AVERAGE CHARACTERISTICS 
PF TRIODE UNIT 


PLATE MILLIAMPERES 


t) 50 pgioo 150 200 250 300 350 400 
PLATE VOLTS 92CM-0603T 
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Maximum Circuit Values: 


_Grid-No.1-Circuit Resistance:* Triode Unit Pentode Unit 
Mor LxXed-pias ODETAtIONs os cia iciewisis.t aie ieee ecGie’y au eereielane 0.5 max 0.25 max megohm 
Moncathode-DiasiOperationl./. ..0)..6 acrets stoi Giece sis ote sy cele iey eats 1.0 max 1.0 max megohm 


© The de component must not exceed 100 volts. 


* if either unit is operated at maximum rated conditions, grid-No.1-circuit resistance for both units 
| should not exceed the stated values. 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TYPE 7199 
Eg =6.3 VOLTS. 
GRID-N22 VOLTS =130 


PLATE (I) OR GRID-Ne2 (Ica) MILLIAMPERES 


r¢) 50 100 150 200 250 300 350 400 
Ls 14 
ANUS MEMS 92CM-970IT 


DUAL TRIODE 


Miniature type used for combined 
first- and second-stage audio preampli- 7 247 


" fication in high-fidelity phonograph 
or tape equipment. Tube has high-mu 
unit and medium-mu unit. Outline 8B, 
OUTLINES SECTION. Tube requires miniature nine-contact socket and may be 
operated in any position. Heater volts (ac/dc), 12.6 (series), 6.3 (parallel); am- 
peres, 0.15 (series), 0.3 (parallel). 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): slag ra 
MPCITA TEV OUTAGE emt tern a cpey cls. ance. cae ¥areye iuceliolsan of baste tp bie. «9101 66 330 max 330 max volts 
GRID VOLTAGE: 
INevative-DIasS; VALUG . <c)\e.care ces oe tia <5 sim sielajaclafars sis ele ons 55 max 55 max volts 
PORLELVe=DIASAVAlUCr a teucietn bic cuel she etc oheh ekelotekscs.ausnnleart nite coke 0 max 0 max volts 
ATHODE CURRENT the oie io.0ahctc aus, « eat shade ave asic ataneolats ost olleohs Se - 22 max ma 
BCA TM ADISSIPA TIONS < oui, ccc cic ate eestee coutte ania steteue «els seth a relana Ss 1.2 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 200 max 200 max volts 
Heater positive with respect to cathode................ 200°max 200°max volts 
Characteristics: Unit No.1 Unit No.2 
Beat SV OLLAGS see cinder wlarereyeusis Seepoeerscs iors ie eienol sls 100 250 100 250 volts 
ELI) VOLTAGE cuca alas se aes s,s slo allel sinsts sata isons Se) aye —1 —2 0 -8.5 volts 
Been plification,Pactor, «5... <n s + te sialcins 6 a 100 100 20 17 
Plate Resistance (APprox.). «2.1.02... ose. swe 80000 62500 6500 7700 ohms 
BEBEANSCONGUCLANCE Was clctets diel ticts ene “lof Gin tare pee 1250 1600 3100 2200 pmhos 
BPATCLO UTTONG Vaya ier cl: Clede haemo als eka ane as 0.5 thee 11.8 10.5 ma 
_ Grid Voltage (Approx.) for plate current of 10 ya - - - —24 volts 
~ Maximum Circuit Values: Unit Unit 
_ Grid-Circuit Resistance: No.1 No.2 
: Hor fixed-bias Operation, ow. sate sano ie sud dere ewe cele ts esas 15 max 0.5 max megohms 
Hor cathode Dias OPCLA iON oc1.cc ctousysiore uielelotaiansialcvelelavere cliole = 1 max megohm 
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Hum Output Voltage: 


Average: Value*(rnis; cathode by passed), & 2... ane sale eee 2 eee 1.8 pvolts 
Maximum Value (rms, cathode unbypassed)®.................2s0ce0000: 7 pvolts 


° The de component must not exceed 100 volts. 


= Measured in “‘true rms’’ units under the following conditions: heater volts (ac), 6.3 (parallel con- 
nection); center tap of heater transformer connected to ground; de plate supply volts, 250; plate load 
resistor, 0.1 megohm; cathode resistor, 2700 ohms; cathode-bypass capacitor, 100 uf; grid resistor, 0 
ohms; amplifier covering frequency range of 25 to 10000 eps. 


® Same conditions as above, except that cathode resistor is unbypassed and grid resistor is 0.05 megohm. 


POWER PENTODE 


Glass octal type used in the pow- 
73 5 5 er-output stage of high-fidelity audio- 
frequency amplifier systems. Outline 
14E, OUTLINESSECTION. Tubere- 
quires octalsocket and may bemounted 
in any position. Heater volts (ac/dc), 
6.3; amperes, 0.8. 


CLASS A; AMPLIFIER 


Maximum Ratings, (Design-Maximum Values): 


PLAT: VOLTAGE oi hoe She Necets ie a tetclels auas dacksotyk csrac a eeee s ns ee 500 max volts 
GRID=N0:2)\(SCREEN-GRID)* VOLTAGE: cstv, cisids oie oisteneccr dita o ae aecnian ee rne 400 max volts | 
GRID-N0.1 (CONTROL-GRID) VOLTAGE, Positive-bias value................. 0 max volts | 
PLATE DISSIPATION Sas «stele 5 cree IT eer ewe a 18 maz watts | 
DGAGRIDEN ODI NP OTe ieee ee oe eg ee 3.5°max watts 
AVERAGS; CATHODE: (CURRENT) si Gk A riercrae ots aie ie oie a gaas ons ter ne a ee Oe 100 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode......5..50).. 4.1.00 «ssn 200 max volts 

Heater’ positive/with respect to cathode .... 20. a4. hse ssa eee 200" max volts 


Typical Operation and Characteristics: 


Plate Voltage. cdsicis enclave cesses orale tee een ae Reece pais Sere ee ere 250 volts 
Grid-No:2 Voltages. atau sieh com cneee costencrs cave eter ate na esate te een ae ae 225 volts | 
Grid-No.1 Voltages). c,.% 0s absss cgehe bacusy-un usted Srcjancsereieue ents saan ctice nen EN ote cere aa -15 volts 
PeakvAPiGrid=No. LV oltagey cs «5 croushuseaty ney 4sse» aketstales «pens apa eee Ape eae 15 volts 
Plate: Resistancex(Approx.))faejosen ie aera areca Ont Pe cet eee ee Se 42000 ohms | 
Transconductance:f 22S. iis Sehr bi elcie ed bo eha hate reaais & CN peta ae ieee 7600 umhos | 
Zero-Signal Plate Current sya ct echoes gene portal tae ate el Suen rea hs Fa neh 62 ma | 
Maximum. Signal Plate Currentiamei ers tn aoa eres tea cee eee 74 ma 
Zero-Signal |Grid-No.2' Current 2... een ners ode ee ce b oieyeietan cana eet 3.2 ma 
Maximum-Signal, Grid-Not2 Gurrent:()..2 molto acies ae eee eee 16.5 ma 
Load, Resistance sys. 2): checker presen h Alo ele © otets token eee Sueuneseet araiien ae oar 2500 ohms 
Total. Harmonic Distortion. (Approx.) icra sate ett en eee 15 per cent 
Maximum-Signal Power Output. i c.2. ociete ed ome ieee roca tere eens 9 watts 
Grid-No.1 Voltage (Approx.) for plate current of 500 wa.................. —35 volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias' Operatiom: : e+ an.c ces cas acta oat act cee ae 0.3 max megohm 
For cathode-bias operation............ OW i rn ees ie ete re Ae eae os 1 max megohm | 
PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings, (Same as for Class A; amplifier): 
Typical Operation (Values are for twa tubes): 


Plate Voltage ac.cpiete oes wis ae cediens ae eis ote AREAS is PeEe Fie eee 300 400 volts © 
Grid-No:2. Voltage ga. 2.. excess chet k tho en ee 250 300 volts _ 
Grid-No. I Voltage. ot. «syacoceene iar wee nce aeons seaereeee —21 —34 volts 

Peak:AF’ Grid-No: i Voltage a2) dau: oe aoe Oe ee te 42 60 volts 

Zero-Signal ‘Plate Currents 2 7.7 aie cas eer ree eee eee 100 56 ma | 
Maximum-Signal Plate Carrent. .9eg- oe eee aie pee ees 185 175 ma 
Zero-signal ‘Grid=-No:2 Current:.citeo cee sere yaar wre ee eee 5,5 3.5 ma 
Maximum-Signal 'Grid-No:2 Currenty... 26 se cater eee ee 24 24 ma 
Effective Load Resistance (Plate-to-plate) ................. 4000 5000 ohms | 
Total. Harmonic-Distortion.g arin gamers erect ecnremeorera ra 2 6 per cent — 
Maximum-Signal Power Output.................0000eeeede 28.5 40 watts | 


® Grid-No.2 input may reach 7 watts during peak levels of speech and music signals. 
" The de component must not exceed 100 volts. ‘ 
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-_BEAM POWER TUBE 


Glass octal type used as output am- 
plifier tube in high-quality sound sys- 
tems. Outline 14C, OUTLINES SEC- 
TION. Tube requires octal socket and 7408 
may bemountedinany position. Heater 
volts (ac/dc), 6.3; amperes, 0.45. 


CLASS A, AMPLIFIER 
‘Maximum Ratings, (Design-Maximum Values): 


TU SLOP ROLE CETOTS 2 a oy oy ge 350 max volts 
PRIN O:2a(SCREEN-GRID). VOLTAGE ss. 64 «).60053 e130 0 so aye minim ere ci cas a oda 315 max volts 
BREED AUN O; 2EUN BUT mp Wane wencerra tiaras. 2 hemi e/aforscousniic) sieve ais ie kics ere ehane ae So GSI « 2.2 max watts 
PACA TM EU ISSTE A LEO NM Aira, cots cacy 5ifs.1chle- haji) cicghauals ehsiais ol MeNe Ake Sa eal 14 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 00-000 eceeeueee 200 max volts 
Heater positive with respect to cathode. .............0 000 cece eeee 200% max volts 


| Typical Operation and Characteristics: 


Mat OnVOlCAS OMNI ie ate vaiicare sors oo bePevs atte arom Ul soaidee aia oes 60 250 volts 
RPL INO: 2 VOULAG Coton 129 eae ors tors -etophiahia oe aie een ayscneeik Ravana a 250 250 volts 
Saarid-No.1 (Control-Grid), Voltage. .'........c0cccscesscenee 0 ~-12.5 volts 
BARI PAL Cri IN Ost VOLGA LE: cherses zat sinc enah eel bo: or othe oper au sietwrwcaty - 12.5 volts 
Ber O-signalebia Le Curren tig 4.4), aets i, oxo snares ciakhel osc eateuaens 100° 45 ma 
Bfaxinnim-Signal Plate Current... .6.....00.00ssso0eenreras - 47 ma 
mero-Signal Grid-NO.2 Current. cic yas even acicis og ears sym va vets 228 4.5 ma 
Maximum-Signal Grid-No.2 Current..............-.0.0000: - 7 ma 
BRB COL CHISLANCON CMD DLOX.)) ce cohen. card atancuela ate votena volts vane relanet oneTareas - 50000 ohms 
PMELADSCONGUCEAN COM c.5 ciarsxouc sloge Siento areas = snamtnlcad Sion Seo oe = 4100 umhos 
MP ROMResIS TAT COMM ma fe OR EVs nents naicic th ne tise - 5000 ohms 
iegoval Harmonic! Distortion. . 0.6... nce usec e es eens = 7 per cent 
| Maximum-Signal Power Output..............0.0- ee ceeeees = 4.5 watts 


Maximum Circuit Values: 

( 

| Grid-No.1 Circuit Resistance: 

Morfixed-bias oper ationine o: aveicis Nees » selects halls. sh OS aware ete Bee. < °0.1 max megohm 
Borsca CROde-DIABTOPELACLON se. a.6 cones ate lenerss ale wehoasus en silesagsueus sls eau tM nls 0.5 max megohm 


|" The de component must not exceed 100 volts. 
® This value can be measured by a method involving a recurrent waveform such that the maximum 
ratings of the tube will not be exceeded. 


es SHARP-CUTOFF PENTODE 
Miniature type used in compact 7 543 


(©) 
( 7) audio equipment, especially in low- 
ie 2S1y/ = hum, low-microphonic, high-gain, re- 
C) sistance-coupled-amplifier appli- 
“ cations. Outline 7B, OUTLINES SEC- 
| TION. This type is identical with miniature type 6AU6 except that it has a con- 
trolled hum characteristic. 


i 
i 
| 
i 


Hum Output Voltage: 

Average Value (rms, cathode bypassed)... .. 26.2... ce esse eee eect eeeees ib PA} millivolts 
Average Value (rms, cathode unbypassed)..........-.6 sees cee re reece “0.98 millivolt 
) + Measured in “‘true rms’ units under the following conditions: heater volts (ac), 6.3; center tap of 
‘heater transformer connected to ground; plate and grid-No.2 supply volts, 250; plate load resistor, 0.27 
| megohm; grid No.3 and internal shield connected to cathode at.socket; grid-No.2 resistor, 0.68 megohm; 
\grid-No.1 resistor, 0.1 megohm; cathode resistor, 1000 ohms; grid resistor of following stage, 10 meg- 
ohms;.and stage gain, 340 

-@ Same conditions as above except cathode resistor is unbypassed and stage gain is 110. 
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POWER PENTODE: 


Glass octal type used as audio- 
frequency power-output tube in high- 
7 591 quality audio applications. Outline 
14C, OUTLINES SECTION. Tubere- 
quires octal socket and may bemounted 
in any position. Heater volts (ac/dc), 
6.3; amperes, 0.8. 


CLASS A, AMPLIFIER 


Maximum Ratings, (Design-Mazximum Values): 


PLATS VOLTAGE 2) ic iccsis vie See Oe Tas 6 Se ee ee 
GRID-NO:2\(SCREEN-GRID) VOLTAGES. Ye dee ae e ee eee 
CATHODE ‘CURRENT. 5.05 «epee Oe ee eee 
PEATE DISSIPATION? 5 i /a/s. c:o,cyis 6 5,2 anontse sp Raed ee 3 ee 
GRID-NO.2,ENBUTS Sid Bale eo tate ie eT ee Ta ae 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to.cathode.................--0.000---- 

Heater positive with respect to cathode...............0esccees reece 


Typical Operation and Characteristics: 


Grid-No31(Control-Grid) Voltages: a..5 eaune eee ee eee 
Peak! AF Grid-Nosl. Voltage awesey eee eee eee 
Zero-Signal. Plate Current... 46s \.0 cng aes oh es oe eee 
Maximum-Signal. Plate Current so oan eis oie eae eee 
Zero-Signal Grid-No:2Currentif. aos, ocak ee 


Plate. Resistanees(A pproxisrayara tops vorun oieee cel rey anda ro eyes, ack s 8, 4 SER 
sransconductancenye, .t. cc) cleckednchaten oe Merc ecske ee nee eee 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings: (Same as for Class A, Amplifier) 


Typical Operation, (Values are for two tubes): Fized Bias 
Plate Supply Voltagesces tare orcas cee oe 350 450 
Grid-No.2 Supply Voltages oso asc soe atone 350 400 
Grid-No:1;Supply: Voltage; se. ne0 se: ana eee -15.5 -21 
Cathode-Bias Resistor (Common to both cathodes)... - - 
Peak AF Grid-No.1-to-Grid-No.1 Voltage........... 31 42 
Zero-signal Plate Gurrentsns sco tee Cee ee 92 66 
Maximum-Signal Plate Current.................... 130 144 
Zero-Signal Grid-No.2 Current............. jae Paha 13 9.4 
Maximum-Signal Grid-No.2 Current................ 28.6 30 
Effective Load Resistance (Plate-to-plate)........... 6600 6600 
Total Harmonic) Distortion... 8... eee eee 72 1.5 
Maximum-Signal Power Output...... ESM aR es Sie Se ME oie 30 45 


550 max volts 
440 max volts 
85 max ma. 
19 max watts 
3.3°%max watts 
200 max volts 
200" maz volts 
300 volts 
300 volts 
—10 volts 
10 volts 
60 ma 
75 ma 
8 ma 
15 ma 
16.8 
29000 ohms 
10200 pumhos 
3000 ohms 
13 per cent 
11 watts 


0.3 max megohms 
1 max megohm 


Cathode Bias i 
450 volts | 


400 volts. 
- volts” 
200 ohms. 
28 volts 
82 ma 
94 ma 
LBs ma 
22 ma | 
9000 ohms) 
2 per cent 
28 watts | 


® Grid-No.2 input may reach 6 watts during peak levels of speech and music signals. 


" The de component must not exceed 100 volts: 
* Triode connection, grid No.2 connected to plate. 


BEAM POWER TUBE 


Neonoval type used as af power- 

amplifier tube. Outline 11C, OUT- 

7695 LINES SECTION. Tube requires 
neonoval nine-contact socket and may 

be mounted in any position. Heater 

volts (ac/dc), 50 volts; amperes, 0.15: 
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CLASS A, AMPLIFIER 
Maximum Ratings, (Design-Mazximum Values): 


RETA T EDS VOT DAG Eps tea rootagats cies 1196.56 eae Grw hieteue  ievdimbial » Stenarcoel coasabav’e cart guy eh 150 max volts 
PRID-N:O:2 (SCREHIN-GRID) VOLTAGE, 05.05.00 oes eee cc cee ees deencaetcs. 150 max volts 
MA BCILISIN Geo p UNCP UT as ese catered ctv RUS wi ons Sisips sheus ce NS De OLS solar wine eed 2.5 max watts 
REALE EIS CATION ole ni cP Rote I AL foro ENS ete ERS ae Guay ent 16 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........c.cc.ceceeseucecs 200 max volts 

Heater positive-with respect to cathede.............0.00ccec eee deees 200®max volts 

Fixed Cathode 

Typical Operation and Characteristics: Bias Bias 
BP AUCISUDD VaVOl Tate Beir t scot a, Sore he cates, session Pete 130 140 volts 
Beri —N GOA sU DDL Ve VOLUALE .,opercnstsseselercvanete wovere duel ene: mveege Gusioreigterors 130 140 volts 
tarid-No.1 (Control-Grid) Voltage. ..........0000cceccceevces -11 - volts 
BEELER OGE- IAS IL GSIBCOR so niere ees ce ls: oor ap sree Seay! vj aie s\sueudeersiersrene - 100 ohms 
MAGA ET Grid= NG: VOltAGEr, «chee clehne ates 6 chee as ocala s lonione a NB 11.3 volts 
Boro-Signal Plate Currents dace cai acs ota girs dsc She dic Hideeloe cate 100 100 ma 
Mraximum-signal Plate Currents sis 0.0.0.5 0ccecetevecle. 108 100 ma 
mero-Signal Grid=-No.2 Current... ......05.cccasenecccsces 5 5 ma 
Maximum-Signal Grid-No.2 Current..............-..-0000- 15 14 ma 
Bate Resistance (A pprox.) ao 2. <.ctenleeic os woes oe wile Steines 7000 = ohms 
BEEANSCONGUCCRT CR Aires esrasrs cians) weavers) avend's ia esr. oI aTe Is ols 11000 - »mhos 
IACI OEUCSISCAM COM So fore cc stein cfr oe ate lee wiodo/aetvilss @ ered aote Wllaens 1100 1100 ohms 
OCALA LIMMOMIE DTELOLEION « o:closseiesale ove, «sue siseie sivieie ue ers ee eee 11 11 per cent 
maxtmitm—signal Power Outputs. cos os cse:ceie eps cus soe oe mieis 4.5 4.5 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
HOLA eCCSDIES OPCra LION seats ais. fvisls Weis oes alc Mlsrabte sve chavelle SIO wal okies 0. 
CHLOE TASTOD ETA GION ected ie taxeye. cor skel uct eis aired seinchds tee as Naa ooo p 0 
= The de component must not exceed 100 volts. 


max megohm 
max megohm 


PUSH-PULL CLASS AB, AMPLIFIER 


Maximum Ratings, (Same as for Class A; Amplifier): Fixed Cathode 

Typical Operation, (Values are for two tubes): Bias Bias 

RPSL SUPT vavalGa wr On Accs: mctoisiejacs Grale Oy sseaiinserdlen ah mills 130 140 volts 
BeaG-INO:2 SUPPLY: VOlMAZE. o 6 « crcveys cove, b:<sayere cus ssrecas alsinoiaccies © 130 140 volts 
MG-N OMG VOlLapGrt re ena ie ee ties boc eee tas fs aalet -12 - volts 
BRENIG G-IS1A8 TCCHISCOR oie ste oy. asters «|e aise oraccrape nn tesioucrerees - 50 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 22.6 22.6 volts 
Bero-Sienal Platei@urrentac. 2 os spe de eas oie sc viele s Cole eielews'e 195 210 ma 
BERAIMU- Siete lela te! CUETeN GA ai. aitlece.< clare fons ove ance 9 <a 58 220 220 ma 
eero-sicnal Grid-No.2 Currents. 92 cet. en oe dak Aes) ca one 9 9 ma 
Maximum-Signal Grid-No.2 Current.................00000. 24 20 ma 
Effective Load Resistance (Plate-to-plate).................. 1800 1500 ohms 
MHAL LAL MONICHDISTOrCIONY.© teins Sti hu wae asa whe. tales 6 4 per cent 
mraximum-signal Power Outputis2 22 anes. cosas eta eens. 10 10 watts 


POWER PENTODE 


Novar type used in output stages 
of high-fidelity audio amplifiers or 7868 
radio receivers; used in applications 

requiring relatively large power out- 

put. Outline 10C, OUTLINES SEC- 

TION. Tube requires novar nine-contact socket and may be operated in any posi- 
tion. It is especially important that this tube, like other power-handling tubes, be 
adequately ventilated. 


BEES, VOTER GIO CAL (INE), 3 oo. ofc oras > civastemte oe he meen, Tee oe 6.3 volts 
EE, (RIIONLT MPa Ses yer. See oo Sieh ne ee Ce en een ct 0.8 ampere 
‘Direct INTERELECTRODE CAPACITANCES (Approx.) : 
Parid INosistork lates. 3.5 seis is asain RK, See ated. Pekawes Sas 0.15 pf 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3............ 11 pf 
: Plate to Cathode, Heater, Grid No.2, and Grid No.3................. 4.4 pf 


| | 481 
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Maximum Ratings, (Des?gn-Maximum System): 


PEATE. VOLTAGE QR: o.-10:n ad akon var ack ec ee eee 


GRID-NO:2\(SCREEN-GRID)) VOLTAGE, « or sine oc ee oie en cine eee eee 
PLATE’ DISSIPATION: .2:5505 ceoBetci be te See coe oh Te ee en 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............-.-.--2000+ 
Heater positive with respect to cathode. ...............0.0..0005 
BULB- TEMPERATURE) (AG hotest: DOIN t)paeeeeei emetic ents eee 


Typical Operation and Characteristics: 


Plate Supply Voltage. sc a ee eee ee eee eae 
Grid=NO.2 Violtagensn cn ote cert eens tee ee ee 
Grid-No-l (Control=-Grid) Volta gerne. ccr ta teint aetna ee 
BeaksAEGnid=Nouk Volta genre er ote eben ee IS 
Zero-Signal' Plate Currents, 298492. c ceeoe oak whee een eee 
Maximum=signaleblate Currenbhercs saint see occ iene cer er ee ere 
Zero-SignaliGrid=No.2 Current. , cusses eee ee aeecelwens)| Pieter et ore 


Maximum-signal\Grid-No-2/Currentone aera oa ecient ae eeeer 


Plate Resistance: (Approx... ae. hae ee ie a Sees eee 
‘TransconductanGer cn. oe ee cece ete ee tes MeN EOE Site Be ot 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias*operation:: os. <. aires cuneate eee ieee > he an ee 


Forcathode-biastoperation an... oc cemeenches. san aie ee Rene 


PUSH-PULL CLASS AB, AMPLIFIER 
Maximum Ratings, (Same as for Class A, Amplifier) 


RCA Receiving Tube Manual 


Typical Operation (Values are for two tubes): Fixed Bias 

Plate Supply, Voltage: jee eee 300 350 400 450 450 
Grid-No.2 Supply Voltage........... 300 350 350 350 400 
Grid-No:! Voltages. see eee —12.5 -15.5 —16 -16.5 -21 


Cathode-Bias Resistor (Common 
to bothicathodes) ene eer = - - - 
Peak AF Grid-No.1-to-Grid-No.1 


Voltages ae Te ie er retee sealers FAS) 31 32 33 42 
Zero-Signal Plate Current........... 74 72 64 60 40 
Maximum-Signal Plate Current...... 116 130 135 142 145 
Zero-Signal Grid-No.2 Current....... 10 9.5 8 $(72 5 
Maximum-Signal Grid-No.2 Current. . 28 32 28 26 30 
Effective Load Resistance 

(Blate-to-plate) a3 iam ake wee ch Bae 6600 6600 6600 6600 £6600 
Total Harmonic Distortion.......... 5 2.5 2 2.5 5 
Maximum-Signal Power Output...... 24 30 34 38 44 

~PUSH-PULL CLASS AB, AMPLIFIER 

Grid No.2 of Each Tube Connected to Tap 

on Plate Winding of Output Transformer* 
Maximum Ratings: (Same as for Class A, Amplifier) Fixed 
“Typical Operation (Values are for two tubes): Bias 
Plate Supply, Voltage: cametmenn.. een er are ee eee ee ee 400 
Grid-No.2'Supply_ Voltage: emersaa pone eis cee ea ere * 
Grid- NoSl Viola gerne iirc scene hit. ee orast uae eee =20.5 
Cathode-Bias Resistor (Common to both cathodes).......... - 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.................. 41 
Zero-signal Plate Currente. tse oa ee a ee ee 60 
Maximum-Signal Plate;Current 2.) son. se eee eee 115 
Zero-Signal(Grid-Nio.2: Currentes eee eee eee 8 
Maxinium-Signall Grid=No:2;Currents.. 1c cee eee nee 18 
Effective Load Resistance (Plate-to-plate).................. 6600 
TNotalsHarmonie: Distortions. een seta eee eee 2.5 
Maximum-Signal Power Outputs. see nee eae 23 


5508max 
440 max 
19 max 
3.3°max 
90 max 


200 max 
200°max 
240 max 


0.3 max 
1 max 


Cathode 
Bias 


450 
400 


70 


Cathode 
Bias 
425 

* 


per cent 
watts 


megohm 
megohm 


ohms 
per cent 
watts 


per cent 
watts 


"In push-pull circuits where the grid No.2 of each tube is connected to a tap on the plate winding of 


the output transformer, this maximum rating is 440 volts. 


* Grid No.2 input may reach 6 watts during peak levels of speech and music signals. 


5 The de component must not exceed 100 volts. 


* Grid No.2 supply voltage is obtained from taps on the primary winding of the output transformer. 
The taps are located on each side of the center tap (B+) so as to apply 50 per cent of the plate signal 


voltage to the grid No.2 of each output tube. 
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Technical Data 


AVERAGE CHARACTERISTICS 


RID-No.| VOLTS Ec, 


TYPE 7868 
E,*6.3 VOLTS 


GRID-No.2 VOLTS =300 


| 
cs 


PLATE (Ip) OR GRIDO-No.2 (Ico) MILLIAMPERES 


EL SEES Ge GES SESE 
° ‘00 200 300 4 
PLATE VOLTS 92CM-11075T 


ELECTRON-RAY TUBE 


Miniature type with triode unit EM8 4 / 


used to indicate visually by means of 

a fluorescent target the effects of 

changes in a controlling voltage. Tube 6FG6 

is used for accurate tuning or modu- 

lation control. Maximum dimensions: over-all length, 2-27/32 inches; seated 
height, 2-13 /32 inches; diameter, 7/8 inch. Tube requires nine-contact socket and 
may be mounted in any position. Heater volts (ac/dc), 6.38; amperes, 0.27. For ad- 
ditional considerations, refer to Tuning Indication with Electron-Ray Tubes in 


_ELECTRON TUBE APPLICATIONS SECTION. 


INDICATOR SERVICE 
Maximum and Minimum Ratings, (Design-Center Values): 
RAY-CONTROL-ELECTRODE VOLTAGE: 
Without current flowing through series triode-plate resistor........... 550 max volts 


With current flowing through series triode-plate resistor.............. 300 max volts 
FLUORESCENT-TARGET VOLTAGE: 


Without current flowing through series triode-plate resistor........... 550 max volts 
With current flowing through series triode-plate resistor.............. (300 max volts 
(150 min volts 
Bee THODE CURE ENT gestae ech ccs aceasta care sialsi as a si isi ee ietclarihas fo Mateo wsiers Seed 3 max ma 
SENTLODE-E LATE DISSIPATION Sette ye ace cin eth ounsa cate exiin, ol ee yordls aa ere cs we eee 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................0--e-eceeee 100 max volts 
Heater positive with respect to cathode.............-.0- cee ee eecaee 100 max volts 
BULB TEMPERATURE (At hottest point). .............0ccecescccecdeccecs 120 max SC 
Typical Operation with Ray-Control Electrode Connected to Triode Plate: 
friode-Plate Supply Voltage... 6.05.6. 5 ce ee ee twee enee 250 250 volts 
mumorescent=Target: VOlta@e. ki crescbe-o.0) o:2 tole sw teie so cietee w Coles 250 250 volts 
meries Triode-Plate’ Resistors 6... fi. ola es.s slays cies ie one Aedis = 0.47 0.47 megohm 
mriode-Grid Supply Voltage... ac. ccdsssexd sees s.c choose. 0 —22 volts 
BRTIOCC-CxCl Ou RCS 186 Otley tea sakot a Saou seen ces Aceaieneh Coun cnstolecKoka MOV acs 3 3 megohms 
mitode- Plate Currents paced ctiecr esas oc, 5 ta cicnsris ioe eee 0.45 0.06 ma 
mruorescent: Larget, Currents a cctiscle see he cicwon cee tek Oot Boh ba6. ma 
Length of Dark Part of Fluorescent Target............... 0.83 + 0.2 0 inch 
Length of Dark Part of Fluorescent Target when triode-grid 
REMStOTUSe OO LIN Sarai aah occ Alte meee elmo oi: 0.94 + 0.20 _— inch 


Maximum Circuit Value: 


Bariode-Grid-Circuit) ReSISCANCE a o.c.c c.c)sta neveuatins 6 ees vines «odie bois ard sine’ 3 max megohms 
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RCA Picture Tube Characteristics* 


Appras. 
Diagonal 
Aturminized Miriam Focusing | Deflection | Defies- 
Screen | Faceplates} Screen Size Method | Method | tion 
Type Inches Angie 
Degrees 
Black-and-White Types 
5Tp4¢ © Yes CL 414 Dia. E 50¢ Cavity Cap 12C 27000 No 
7IP4 © No CL 6 Dia. E (f) Base Pin 14R 6000 No 
8DP4 No FG 73% x 53% E 90 Cavity Cap 12AB 8000 Yes 


10BP4A 


91% Dia. 


Cavity Cap 


14WwP4 


1246 x 9% 


B/S) eo Sis SS Sls] s 


Cavity Cap 12L 


1OFP4A @ Yes FG 91% Dia. 50¢ Cavity Cap 12N 

12KP4A © Yes FG 111% Dia. 54e Cavity Cap 12N 

12LP4A © No FG 11 Dia. 54¢ Cavity Cap 12N 12000 

14ATP49 Yes FG 124,x9% 90 Cavity Cap 12L 14000 No 
14EP4 No FG 1114 x 8% 70 Cavity Cap 12N 14000 Yes 

14QP4A Yes FG 1144 x 8% 70 Cavity Cap 12L 11000 Yes 


16AP4A @® No FG 143 Dia. 53¢ Metal-Shell Lip 12D 14000 Yes 
16DP4A © No FG 141% Dia. 60¢ Cavity Cap 12D 15000 Yes 


16GP4B 143% Dia. M 70¢ Metal-Shell Lip 
16LP4A © No FG 1414 Dia. M 52¢ Cavity Cap 12N 14000 Yes 
16RP4A 13144x 104% M 70 Cavity Cap 12N 16000 Yes 
16TP4 FG 1344 x 10% M 70 Cavity Cap 12N 14000 Yes 
16WP4A @ No FG 1414 Dia. M 70¢ Cavity Cap 12N 
17BJP4 {G] Yes FG 145% x 1114 E 90 Cavity Cap 
17BP4B Yes FG 145% x 111% M 70 Cavity Cap 
17CDP49 {G] Yes FG 1434 x 11, E 110 Cavity Cap 8HR 16000 
Yes FG 1444x114 —E 90 Cavity Cap 12L 16000 
FFG 143gx10% M 70  Metal-Shell Lip 12D 16000 
1434 x 1116 E 110 Cavity Cap 


ZIS/ZIZ/S/S/S/S/S/S/ S/S SISIS/S/S/S/SIRISIS/ S/S) S/S/S/S/ SSS Sm 


17CYP4 {G] Yes FG 1434 x 11% E 90 Cavity Cap 12L 16000 No 
17DAP4/ [G] Yes FG 1444x1l% —E 110 Cavity Cap 8JK 16000 No 
17DQP4‘ [Gc]. Yes FG 1444x116 -E 110 Cavity Cap 7FA 1760047 No 
17DRP4 (G] Yes FG 144 x11, ° -§E 110 Cavity Cap 8JK 17600 No 
17DSP4 Yes FG 14% x11% —§E 110 Cavity Cap 8HR 18000 No 
17DXP4* Yes FG 143% x 111% E 110 Cavity Cap 8JR 176004 No 
17GP4 [mM] No FFG 14%x10% —E 70 Metal-Shell Lip 12M 16000 Yes 
17HP4B {] Yes FG 1456 x 11% E 70 Cavity Cap 12L 16000 Yes 
17LP4A {a] Yes FG" 1444x 10% E 70 Cavity Cap 12L 16000 Yes 
17QP4A [G] Yes FG" 14144 x 103% M M 70 Cavity Cap 12N 18000 Yes 
17TP4 No FFG 14%x10%@ E M 70 Metal-Shell Lip 12M 16000 Yes 
19ABP4i Yes FG 1544 x 12 E M 114 Cavity Cap 8JK 200008 = No 
19AFP4 {alr Yes FG 1514 x 12 E M 114 Cavity Cap 8HR 200008 ~=6 No 
19AHP4« [G] Yes FG 1514 x 12 E M 114 Cavity Cap 8HR 176004P | No 
19AJP4* Yes FG 15144x 12 E M 114 Cavity Cap 7FA 1980047 No 
19AP4B @) No FFG 1734 Dia. M M 66° Metal-Shell Lip 12D 16000 Yes 
19AUP4 [G]n Yes FG 15144 x 12% E M 114 Cavity Cap 8HR 200008 ~=6No 
19AVP4 [a] Yes FG 151%x 12 E M 114 Cavity Cap 8HR 230004 No 
19AYP4« {c] Yes FG 154%x12 E M 114 Cavity Cap 8HR 230004 No 
20DP4C {G] Yes FG 17 x12% M M 70 Cavity Cap 12N 18000 Yes 
20HP4D {g] Yes FG 17° x 12% E M 70 Cavity Cap 12L 16000 Yes 


ss eee nnEEEEl 


*k Active RCA: Picture-Tube Types shown Spherical, unl herwi ified. 
ere CamhT optic ices Cham SOOTAT 7 {m] Metal rectangular. a pherical us less otherwise specified. 
types of industry picture tubes. The RCA ® Metal roand! ANODE is defined as the electrode, or the 
Picture Tube Replacement and Inter- P electrode in combination with one or more 
changeability Chart is available on request. CL Clear glass. additonal cectrodes connected within the 
3 . tube to it, to which is applied the highest | 
Unless otherwise noted, all picture tubes FG Filterglass. dc voltage for accelerating the electrons in 


listed have 6.3-volt, 600-milliampere 
heaters. 


{G] Glass rectangular. 
© Glass round. 


the beam prior to its deflection, 


e¢ Design-Center Value, unless otherwise in- 
dicated. 


FFG Frosted Filterglass. 
M_ Magnetic. 


E Electrostatic. d Projection type. 


ABA 


Picture Tube Characteristics 


Black-and-White Types 


21AMP4A Yes FG 1946x154%  M M 90 Cavity Cap 12N 18000 Yes 
21AP4 No FFG 18%x13!4% M M 70 Metal-Shell Lip 12D 18000 Yes 
21 AVP4B [G] Yes FG 196 x 151% E M 72 Cavity Cap 12L 20000 Yes 
21 AWP4 {G] Yes FG 194% x 154% M M 72 Cavity Cap 12N 18000 Yes 
2\CBP4A [G] Yes FG 194, x 151% E M 90 Cavity Cap 12L 20000 No 
21CQP4 {G] Yes FG 194, x 15% E M 110 Cavity Cap 7FA 18000 No 
21DEP4A {] Yes FG 194% x 15% E M 110 Cavity Cap 8HR 20000 No 
-21DFEP4 Yes FG 196 x 15% E M 110 Cavity Cap 8HR 18000 No 
21DLP4 Yes FG 191g x 154% E M 90 Cavity Cap 12L 20000 No 
21DSP4 {c] Yes FG 191% x 151% E M 90 Cavity Cap 12L 20000P ~=6 No 
21EP4B [a] Yes FG" 19144x 13% M M 70 Cavity Cap 12N 18000 Yes 
21EQP4 [G] Yes FG 19% x 154% E M 110 Cavity Cap 8JR 18000 No 
Q1EVP4iv {G] Yes FG 191% x 15% E M 116 Cavity Cap 8JK 20000h +~=No 
21FAP4 {g] Yes FG 191% x 154% E M 110 Cavity Cap 8JR 220008 + No 
21FDP4 {G] Yes FG 191% x 151% E M 110 Cavity Cap 8KW 200008 No 
21FP4C [G] Yes FG= 19144x 13% E M 70 Cavity Cap 12L 18000 Yes 
21MP4 [a] No FFG 184x134 E M 70  Metal-Shell Lip 12M 16000 Yes 
21WP4A {G] Yes FG 1734 x 1354 M M 70 Cavity Cap 12N 18000 Yes 
21XP4A [G] Yes FG 173% x 1354 E M 70 Cavity Cap 12L 18000 Yes 
21YP4A {c] Yes FG 19% x 143% E M 70 Cavity Cap 12L 18000 Yes 
21ZP4B [G] Yes FG 191% x 143% M M 70 Cavity Cap 12N 18000 Yes 
 293AHP4 [a] Yes FG 19144x15\% E M 92 Cavity Cap 12L 220004 No 
23 ALP4« [G] Yes FG 19144 x15\% E M 114 Cavity Cap 8HR 22000h No 
23BJP4 Yes FG 19144x15\% E M 92 Cavity Cap 12L 25000? No 
23BKP4 re FG 195% x 1514 E M 92 Cavity Cap 12L 25000hP No 
23BLP4 [G]p Yes FG. 195 x 1514 E M 92 Cavity Cap 12L 25000hP No 
 23CP4 [Ge Yes «= FG-—s«195Gx1544 EE M110 CavityCap 8HR  22000h No 
 Q3EP4 [G]n Yes FG 1954 x 1514 E M 110 Cavity Cap 8KP 220004 No 
93FP4A.. +‘ Yes ~«=*FG”~+419%x18%.2«*5 4M 414 CavityCap  8HR 23500h No 
-235P4« [Gp Yes FG 1956x154 E M110 Cavity Cap 7FA 2200047 No 
 23YP4 {Gps Yes FG = 1954 x 154 E M 92 Cavity Cap 12L 220004 No 
~ 24AEP4 Yes FG 214% x 16% E M 90 Cavity Cap 12L 20000 No 
24AHP4 {G] Yes FG 214% x 16% E M 110 Cavity Cap 8HR 20000 No 
24ATP4 {G] Yes FG 214% x 16% E M 90 Cavity Cap 12L 20000P No 
24AUP4 Yes FG 21% x 16% E M 90 Cavity Cap 12L 20000 No 
24BAP4 [G] Yes FG 21% x 16% E M 110 Cavity Cap 8HR 20000P No 
24CP4A [G] Yes FG 214¢x164% #M M 90 Cavity Cap 12N 20000 Yes 
27MP4 Yes FFG 234,x18% M M 90  Metal-Shell Lip 12D 18000 Yes 
27RP4 Yes FG 2414 x 1854 M M 90 Cavity Cap 12N 20000 Yes 
Color Types 
.15GP22" (©) Yes CL 14x 85% E M 45¢ Metal Flange 20A 20000 No 
1AXP22A' @ Yes FG 19% x 1514 E M 70¢ Metal Shell 14AH ~— 25000 No 
21CYP22A" @© Yes FG 19144 x 15% E M 70° Two Cavity Caps 14AL 25000 No 
21FBP22! © Yes FG 1914 x 154% E M 70¢ Cavity Cap 14AU 27500 = No 
21 FJp22' @© Yes FG" E M 70¢ Cavity Cap 14AU 275004 No 


© Horizontal deflection angle. %, 


* Typical deflection factors (volts dc/in.) for 


ultor voltage of 6000 volts: 


D4: & DJ2(aearer screen) DJs & D5« (wearer base) 
: 106 t0 246 150 to 204 


9 8.4-volt, 450-milliampere heater. 
iL Design-Maximum Value. 
i 2.68-volt, 450-milliampere heater. 


‘or basing diagrams, see page 486. 


1914x154 


6.3-volt, 450-milliampere heater. 
Cylindrical faceplate. 
Bipanel type. 


Referred to Grid No. 1: Cathode-Drive 
Service. Has low grid-2 voltage rating. 


BS, ye 


Treated to reduce specular reflection. 
q 2.3S-volt, 600-milliampere heater. 


% This type has a flat, aluminized, filterglass, 
phosphor-dot screen plate. 


f 6.3-volt, 1.8-ampere heater (three heaters 
paralleled internally). 


uv 6,3-volt, 1.6-ampere heater (three heaters 
paralleled internaily). 


vy This type has an integral protective window. 
w This type has an internal magnetic shield. 
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Basing Diagrams for RCA Picture Tubes 


ANODE = G3 + Gs + CL 


FOCUSING ELECTRODE = Gg 


8KP 
ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Gg 


ANODE 
eo 


ANODE = G3 + Gs + CL 


12 
ANODE = G3 + Gs + cL 
FOCUSING ELECTRODE = G, 


144H 
ANODE = G,+Gy+Cl+R 
FOCUSING ELECTRODE = G3 


14AU 


ANODE = G, + Gs + CL 
FOCUSING ELECTRODE = G3 


SHR 
ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy 


aur 
ANODE = G4 + CL 
FOCUSING ELECTRODE = G3 


ANODE = G4 + CL 
FOCUSING ELECTRODE = G3 


12M 
ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy 


ANODE = Go + Gy + CL 
FOCUSING ELECTRODE = G3 


ANODE = Ga + Gs + CL 
FOCUSING ELECTRODE = G, 


ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = G4 


12D 


ANODE = G3 + CL 


(14AL) 
CAP OVER PIN No. 1 
= 64+ Gs 
CAP OVER PIN No.2 =ANODE 
= Gg + CL & HIGH-VOLTAGE 
TERMINAL. Connect High-Volt- 
ege Supply to this Cap and alse 
connect 50,000-ohm. resistor 
between this Cop and the Cap 
over Pin No. 1. 
FOCUSING ELECTRODE = G3 


ANODE = Gs + Gg + CL 
FOCUSING ELECTRODE = G3 
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The electron tube user—service 
man, experimenter, or non-technical 
radio listener—is interested in knowing 
the condition of his tubes, since they 
govern the performance of the device in 
which they are used. In order to deter- 
mine the condition of a tube, some 
method of test is necessary. Because the 
operating capabilities and design fea- 
tures of a tube are indicated and de- 
scribed by its electrical characteristics, 
a tube is tested by measuring its charac- 
teristics and comparing them with val- 
ues established as standard for that type. 
Tubes which read abnormally high with 
respect to the standard for the type are 
subject to criticism just the same as 
tubes which are too low. 

Certain practical limitations are 
placed on the accuracy with which a 
tube test can be correlated with actual 
tube performance. These limitations 
make it impractical for the service man 
and dealer to employ complex and costly 
testing equipment having laboratory ac- 
curacy. Because the accuracy of the tube- 
testing device need be no greater than 
the accuracy of the correlation between 
test results and receiver performance, 
and since certain fundamental charac- 
teristics are virtually fixed by the manu- 
facturing technique of leading tube man- 
ufacturers, it is possible to employ a 
relatively simple test in order to deter- 
mine the serviceability of a tube. 

In view of these factors, dealers and 
service men will find it economically ex- 
pedient to obtain adequate accuracy and 
simplicity of operation by employing a 
device which indicates the status of a 
‘single characteristic. Whether the tube 
is Satisfactory or unsatisfactory is judged 
from the test result of this single charac- 
teristic. Consequently, itis very desirable 
that the characteristic selected for the 
test be one which is truly representative 
of the tube’s over-all condition. 

The following information and cir- 
cuits are given to describe and illustrate 
general theoretical and practical tube- 


Electron Tube 
Testing 


tester considerations and not to provide 
information on the construction of a 
home-made tube tester. In addition to 
the problem of determining what tube 
characteristic is most. representative of 
performance capabilities in all types of 
receivers, the designer of a home-made 
tester faces the difficult problem of de- 
termining satisfactory limits for his par- 
ticular tester. Getting information of this 
nature, if it is to be accurate and useful, 
is a big Job. It requires the testing of many 
tubes of each type, testing of many types, 
and correlation of the data with per- 
formance in many kinds of equipment. 


Short-Circuit Test 


The fundamental circuit of a short- 
circuit tester is shown in Fig. 99. Al- 
though this circuit is suitable for tetrodes 
and types having less than four elec- 
trodes, tubes of more electrodes may be 
tested by adding more indicator lamps 
to the circuit. Voltages are applied be- 
tween the various electrodes with lamps 
in series with the electrode leads. The 
value of the voltages applied will depend 


) 0 
i Hs 


Fig. 99 


on the type of tube being tested and its 
maximum ratings. Any two shorted elec- 
trodes complete a circuit and light one 
or more lamps. Since two electrodes may 
be just touching to give a high-resistance 
short, it is desirable that the indicating 
lamps operate on very low current. It is 
also desirable to maintain the filament 
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or heater of the tube at its operating 
temperature during theshort-circuit test, 
because short-circuits in a tube may 
sometimes occur only when the elec- 
trodes are heated. However, a short- 
circuit tester having too high a sensi- 
- tivity may indicate very-high-resistance 
shorts that do not adversely affect tube 
operation. 


Selection of a Suitable 
Characteristic for Test 


Some characteristics of atubearefar 
more important in determining its oper- 
ating worth than are others. The cost of 
building a device to measure any one of 
the more important characteristics may 
be considerably higher than that of a 
device which measures a less representa- 
tive characteristic. Consequently, three 
methods of test will be discussed, rang- 
ing from relatively simple and inexpen- 
sive equipment to more elaborate, more 
accurate, and more costly devices. 

An emission test is perhaps the 
simplest method of indicating a tube’s 
condition. (Refer to Diodes, in ELEC- 
TRONS, ELECTRODES, AND ELEC- 
TRON TUBES SECTION, for a discus- 
sion of electron emission.) Since emission 
falls off as the tube wears out, low emis- 
sion is indicative of the end of tube 
serviceability. However, the emission 
test is subject to limitations because it 
tests the tube under static conditions 
and does not take into account the ac- 
tual operation of the tube. On the one 
hand, coated filaments, or cathodes, 
often develop active spots from which 
the emission is so great that the rela- 
tively small grid area adjacent to these 
spots cannot control the electron stream. 
Under these conditions, the total emis- 
sion may indicate the tube to be normal 
although the tube is unsatisfactory. On 
the other hand, coated types of filaments 
are capable of such large emission that 
the tube will often operate satisfactorily 
after the emission has fallen far below 
the original value. 

Fig. 100 shows the fundamental cir- 
cuit diagram for an emission test. All of 
the electrodes of the tube, except the 
cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con- 
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stant temperature, a low positive volt- 
age is applied to the plate and the elec- 
tron emission is read on the meter. Read- 
ings which are well below the average for 
a particular tube type indicate that the 
total number of available electrons has 


. been so reduced that the tube is no 


longer able to function properly. 


Fig. 100 


A transconductance test takes 
into account a fundamental operating 
principle of the tube. (This fact will be 
seen from the definition of transconduct- 
ance in the Section on ELECTRON 
TUBE CHARACTERISTICS.) It fol- 
lows that transconductance tests, when 
properly made, permit better correlation 
between test results and actual perform- 
ance than does a straight emission test. 

There are two forms of transcon- 
ductance test which can be utilized in a 
tube tester. In the first form (illustrated 
by Fig. 100 giving a fundamental circuit 
with a tetrode under test), appropriate 
operating voltages are applied to the 


Fig. 101 


electrodes of the tube. A plate current 
depending upon the electrode voltages 
will then be indicated by the meter. If 
the bias on the grid is then shifted by 
the application of a different grid volt- 
age, a new plate-current reading is ob- 
tained. The difference between the two 
plate-current readings is indicative of 
the transconductance of the tube. This 


method of. transconductance testing is 
commonly called the “‘grid-shift’’ meth- 
od, and depends on readings under static 
conditions. The fact that this form of 
test is made under static conditions im- 
poses limitations not encountered in the 
second form of test made under dynamic 
conditions. 

The dynamic transconductance test 
illustratedin Fig.102 givesafundamental 
circuit with a tetrode under test. This 
_ method is superior to the static trans- 
conductance test in that ac voltage is 
applied to the grid. Thus, the tube is 
tested under conditions which approxi- 
mate actual operating conditions. The 
alternating component of the plate cur- 
rent is read by means of an ac ammeter 
of the dynamometer type. The trans- 
- conductance of the tube is equal to the 


Fig. 102 


ac plate current divided by the input- 
signal voltage. If a one-volt rms signal 
is applied to the grid, the plate-current- 
meter reading in milliamperes multi- 
plied by one thousand is the value of 
transconductance in micromhos. 

The power-output test probably 
gives the best correlation between test 
results and actual operating performance 
of a tube. In the case of voltage ampli- 
fiers, the power output is indicative of 
the amplification and output voltages 
obtainable from the tube. In the case of 
power-output tubes, the performance of 
the tube is closely checked. Conse- 
quently, although more complicated to 
set up, the power-output test will give 
closer correlation with actual perform- 
ance than any other single test. 

Fig. 103 shows the fundamental cir- 
cuit of a power-output test for class A 
operation of tubes. The diagram illus- 
trates the method for a pentode. The ac 
output voltage developed across the 
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plate-load impedance (L) is indicated by 
the current meter. The current meter is 
isolated as far as the dc plate current is 
concerned by the capacitor (C). The 
power output can be calculated from the 


Fig. 103 


current reading and known load resist- 
ance. In this way, it is possible to deter- 
mine the operating condition of the tube 
quite accurately. 

Fig. 104 shows the fundamental cir- 
cuit of a power-output test for class B 
operation of tubes. With ac voltage ap- 
plied to the grid of the tube, the current 
in the plate circuit is read on a de milli- 
ammeter. The power output of the tube 
is approximately equal to: 

(Ib? X Rx) /0.405, 

where P, is the power output in watts, 
Ip is the de current in amperes, and Ry, 
is the load resistance in ohms. 


AC 
INPUT = 


Fig. 104 


Essential Tube-Tester Requirements 


1. The tester should provide for 
making a short-circuit test before meas- 
urement of the tube’s characteristics. 

2. It is important that some means 
of controlling the voltages applied to the 
electrodes of the tube be provided. If the 


tester is ac operated, a line-voltage con- 
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trol permits the supply of proper elec- 
trode voltages. 

3. It is essential that the rated volt- 
age applied to the filament or heater be 
maintained accurately. 

4. It issuggested that the character- 
istics test follow one of the methods de- 
scribed. The method selected and the 
quality of the parts used in the test will 
depend upon the user’s requirements. 


Tube-Tester Limitations 


A tube-testing device can only indi- 
cate the difference between a given tube’s 
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characteristics and those which arestand- 
ard for that particular type. Since the 
operating conditions imposed upon a 
tube of a given type may vary within 
wide limits, it is impossible for a tube- 
testing device to evaluate tubes in terms 
of performance capabilities for all appli- 
cations. The tube tester, therefore, can- 
not be looked upon as a final authority 
in determining whether or not a tube is 
always satisfactory. Actual operating 
test in the equipment in which the tube 
is to be used will give the best possible 
indication of a tube’s worth. 


Resistance-Coupled 


Amplifiers 


Resistance-coupled, audio-frequency 
voltage amplifiers utilize simple compo- 
nents and are capable of providing essen- 
tially uniform amplification over a rela- 
tively wide frequency range. 


Suitable Tubes 


In this section, data are given for 
over 50 types of tubes suitable for use 
in resistance-coupled circuits. These types 
include low- and high-mu triodes, twin 
triodes, triode-connected pentodes, and 
pentodes. The accompanying key to tube 
types will assist in locating the appro- 
priate data chart. 


Circuit Advantages 


For most of the types shown, the data 
pertain to operation with cathode bias; 
for all of the pentodes, the data pertain to 
operation with series screen-grid resistor. 
The use of a cathode-bias resistor where 
feasible and a series screen-grid resistor 
where applicable offers several advantages 
over fixed-voltage operation. 


The advantages are: (1) effects of 
possible tube differences are minimized; 
(2) operation over a wide range of plate- 
supply voltages without appreciable 
change in gain is feasible; (3) the low 
frequency at which the amplifier cuts off 
is easily changed; and (4) tendency to- 
ward motorboating is minimized. 


Number of Stages 


These advantages can be enhanced 
by the addition of suitable decoupling 
filters in the plate supply of each stage 
of a multi-stage amplifier. With proper 
filters, three or more amplifier stages can 
be operated from a single power-supply 
unit of conventional design without en- 
countering any difficulties due to coupling 


Type Chart No, Type Chart No. 


3AU6 6CG7 
3AV6 6CN7 
3BC5 6EU7 
3CB6 6FQ7 
3CF6 635 


6SL7GT 
6SN7GTB 
6T8A 
TAUT 
8CG7 


12AX7 
12AX7A 
1ZAY7 
12SL7GT 
12SN7GTA 


6BQ7A 

6BZ7 

6C4 

6CB6 

6CB6A 

6CF6 AL 99T 


T=Triode Unit or Triode Connection 
P=Pentode Unit or Pentode Connection 


KEY TO CHARTS 
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through the power unit. When decoupling 
filters are not used, not more than two 
stages should be operated from a single 
power-supply unit. 


Symbols Used in Resistance- 
Coupled Amplifier Charts 

C =Blocking Capacitor (uf). 

C, = Cathode Bypass Capacitor (uf). 

Cg: = Screen-Grid Bypass Capacitor 
(uf). 

Epp = Plate-Supply Voltage (volts). 
Voltage at plate equals plate- 
supply voltage minus drop in Rp 
and Rx. 

Rx = Cathode Resistor (ohms). 

Rg: = Screen-Grid Resistor (megohms). 

R, =Grid Resistor (megohms) 
for following stage. 

Rp = Plate Resistor (megohms). 

V.G.= Voltage Gain. 

Eo = Output Voltage (peak volts). 
This voltage is obtained across 
Rg (for following stage) at any 
frequency within the flat region 
of the output vs. frequency curve, 
and is for the condition where the 
signal level is adequate to swing 


the grid of the resistance-coupled | 


amplifier tube to the point where 
its grid starts to draw current. 


Note: The listed values for Eo are the peak out- 
put voltages available when the grid is driven 
from a low-impedance source. The listed values 
for the cathode resistors are optimum for any 
signal source. With a high-impedance source, pro- 
tection against severe distortion and loss of gain 
due to input loading may be obtained by the use 
of a coupling capacitor connected directly to the 
input grid and a high-value resistor connected 
between the grid and ground. 


General Circuit Considerations 


In the discussions which follow, the 
frequency (f2) is that value at which the 
high-frequency response begins to fall 


PEAK OUTPUT VOLTS 


f; a20~ euey 
FREQUENCY —> 
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off. The frequency (f:) is that value at 
which the low-frequency response drops 
below a satisfactory value, as discussed 
below. A variation of 10 per cent in values 
of resistors and capacitors has only slight 
effect on performance. One-half-watt re- 
sistors are usually suitable for Rge, Rg, 
Rp, and Rx resistors. Capacitors C and 
Cg, should have a working voltage equal 
to or greater than Epp. Capacitor Cx 
may have a low working voltage in the 
order of 10 to 25 volts. 


Triode Amplifier 
Heater-Cathode Type 


Capacitors C and Cx have been 
chosen to give an output voltage equal 
to 0.8 E, for a frequency (f:) of 100 
cycles. For any other value of f:, multi- 
ply values of C and Cx by 100/f:. In the 


Diagram No. 1 


case of capacitor Cx, the values shown 
in the charts are for an amplifier with de 
heater excitation; when ac is used, de- 
pending on the character of the asso- 
ciated circuit, the gain, and the value 
of fi, it may be necessary to increase the 
value of Cx to minimize hum disturb- 
ances. It may be desirable to operate the 
heater at a positive voltage of from 15 
to 40 volts with respect to the cathode. 
The voltage output at f: of ‘“‘n” like 
stages equals (0.8) " < E., where Ep is 
the peak output voltage of final stage. 
For an amplifier of typical construction, 
the value of f, is well above the audio- 
frequency range for any value of Rp. 


Pentode Amplifier 
Filament-Type 
Capacitors C and Cg. have been 


chosen to give an output voltage equal 
to 0.8 < E> for a frequency (f:) of 100 


cycles. For any other value of f:, multi- 
ply values of C and Cg. by 100/f:. The 
voltage output ai f: for ‘‘n” like stages 
equals (0.8)2 X E, where Boi is peak out- 
put voltage of final stage. For an ampli- 
fier of typical construction, and for Rp 
values of 0.1, 0.25, and 0.5 megohm, ap- 
proximate values of f. are 20000, 10000, 
and 5000 cps, respectively. Note: The 


+ Ebb 
Diagram No. 2 

values of input-coupling capacitor in 

microfarads and of grid resistor in meg- 

ohms should be such that their product 

lies between 0.02 and 0.1. Values com- 

monly used are 0.005 uf and 10 megohms. 


Pentode Amplifier 
Heater-Cathode Type 


Capacitors C, Cx, and Cg. have 
been chosen to give an output voltage 
equal to 0.7 X E, for a frequency (f:) of 


Resistance-Coupled Amplifiers 


100 cycles. For any other value of f:, 
multiply values of C, Cx, and Cy. by 
100/f:. In the case of capacitor Cy, the 
values shown in the charts are for an 
amplifier with dc heater excitation; when 


= 


gree No. 3 


ac is used, depending on the character 
of the associated circuits, the voltage 
gain, and the value of f., it may be neces- 
sary to increase the value of C, to mini- 
mize hum disturbances. It may be de- 
sirable to operate the heater at a positive 
voltage of from 15 to 40 volts with re- 
spect to the cathode. The voltage out- 
put at f: for “n” like stages equals (0.7)® 
x E> where Eo i is peak output voltage 
of final stage. For an amplifier of typical 
construction, and for Rp values of 0.1, 
0.25, and 0.5 megohm, approximate val- 
ues of f; are 20000, 10000, and 5000 eps, 
respectively. 


(See page 492 for explanation of column headings) 


Se 


* Peak volts. 


@ One triode unit. 
“ Coupling capacitors should be selected to give desired frequency response. Cathode 
resistors should be adequately bypassed. 


12AY7° 


See Circuit 
Diagram 2 
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(See page 492 for explanation of column headings) 


Pew] RR [Re] Re [Co] & | © LE] vel 


2700 | 0.057} 5.8 
2900 | 0.050 5.4 
3100 | 0.050 Ss} 


6000 | 0.027| 2.8 
é 6200 | 0.023] 2.7 
3AU6 6300 | 0.027| 2.8 | 0. 
4AU6 10800 | 0.017| 1.7 | 0.0025 139 
6AU6A 13100 | 0.017| 1.7 | 0.0017 184 
0.520| 1340 | 0.059] 8.8 31 
12AU6 : : 0.520] 1390 | 0. 8.7 
0.520] 1420 8.6 
1.05 : 
‘ 1.15 : 
See Circuit : 1.20 : 5 


Diagram 3 


c NW ann 
NH] On] AAU 


0 

4 0.0023 33 230 
4 0.0015 40 323 

0.530 780 | 0.077 53 

0.540 783 | 0.077 


0.540 800 | 0.077 


1590 | 0.057 : 
1650 | 0.049 : i 
1720 | 0.045 2 82 
2.50 3300 | 0.036 57 352 
2.80 3500 | 0.031 72 466 


See Circuit 
Diagram 1 


@ One triode unit. *Peak volts. 
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(See page 492 for explanation of column headings) 


el [Re [Ral & [cal a | © [ee[val 


S 

> 

a 
NK SlRHoColoonsg 
NOFl op] aN? 
a As/]ax5” 


6AB4 
e 
12AT7 
0.1 
0.22 
0.47 See Circuit 
Diagram 1 
0.22 
0.47 
1.0 
0.47 
0.47 | 1.0 
mae 
0.1 
0.22 
0.47 
0.22 
0.47 
1.0 
4 
.0 
2 
0.47 
1.0 
0.47 
1.0 
aaa 
0.1 
0.47 
: 6AT6 
0.2 
10 6SL7GT* 
0, 6T8A 
2.2 12AT6 
0.1 12SL7GT° 
0.22 
0.47 
0.22 
0.47 See Circuit 
0.1 Diagram 1 
0.47 
1.0 
2.2 


® One triode unit! * Peak volts. 
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(See page 492 for explanation of column headings) 


Ww 


a) 
Awe 
Qs 
° 
te 
an 
~_ 
S 
S 
: Ul | seca oe 
ool< 
nd 
no 
plipearter ll hse ise cte tlie 
HWA TQNDI|OM?: 
‘ ‘ oo 
s Searls 
= 
no 
wr 
eas 


5879 


See Circuit 
Diagram 3 


As Triode: 


5879 


See Circuit 
Diagram 1 


* Peak volts. 
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(See page 492 for explanation of column headings) 


Pee] Re] | Rel [wl] © [es] vel 


6CG7° 
6FQ7 
6J5 
6SN7GTB° 
8CG7 
12SN7GTA® 


See Circuit 


Diagram 1 
6. 3AV6 
1.0 6AV6 
a Ar 6EU7* 
3.5 12AV6 
— aE 12AX7° 
a 12AX7A° 
1.0 1.8 20EZ7 ° 
3 7025° 
S ce 
ie .0 


See Circuit 
Diagram 1 


ooo 


eee eis 


RBPAAlT SM wWO!laAaeon 


0 
2 
1 
2 
4 
2 
4 


mre | ot wD 


®@ One triode unit. * Peak volts. 
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4BQ7A° 
4BZ7° 
5BK7A° 
5BQ7A° 
6BK7B° 
6BQ7A° 
6BZ7° 


See Circuit 
Diagram 1 


See Circuit 
Diagram 3 
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(See page 492 for explanation of column headings) 


few] ® [Re [Ral [ce [& | © [er [val 


3800 0.046 é 
3800 0.049 BES) 
4400 0.045 


7200 0.033 2.9 
7700 0.033 2.8 
2.2 1.10 | 8400 0.031 2.6 


2.50 |16000 0.018 14 
2.50 |18600 0.016 ez 


0.22 0.550] 1600 0.072 9.5 
0.22 0.47 0.620; 1800 0.062 8.5 
1.0 0.650} 1900 0.062 8.5 
0.47 1.00 | 3400 0.059 6.0 
0.47 1.0 1.00 | 3500 0.059 6.0 : 
2.2 1.00 | 3800 0.059 5.8 . 46 
2.60 | 7300 0.029 27 0.0022 33 227 
1.0 '2.60 | 7400 0.029 2.7 0.0016 38 281 
H 51 


0.600; 980 0.085 |13.0 
0.680} 1090 0.084 |12.0 
0.700) 1150 0.081 |11.0 


0.47 1.25 | 2000 0.064 

300 0.47 1.0 1.342150 0.061 
22 1.53 | 2350 0.057 

1.0 2.60 | 4000 0.044 

2.2 3.00 | 4700 0.038 


@ One triode unit. * Peak volts. 


79 416 


334 
427 
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(See page 492 for explanation of column headings) 


fie RR [Ral [la] © [evel 
12 73 


0.22 
0.47 
1.0 

0.47 


2 


0.22 
a 


4 + 


0.22 
e 4 


ae 


NHlPRHOHITNDKO 


, 

no 

ny 
sel;ece|: . 
Hel nurolots 
no R RE 


nN 


oe cee 


0. 
0. 
0. 
0 
0.10 | 0. 
0. 
0 
0 
1 


coco 
> 
ney 


* Peak volts. 


0.560 
0.600 
0.640 


0.530 
0.600 
0.650 


1.12 
1.40 
1.57 


0.600 
0.670 
0.720 


1,25 
1.43 
1.45 


3700 
3900 
4200 


6000 
6700 
6700 


1570 
1730 
1820 


3200 
3500 
3740 


9200 
1010 
1100 


1950 
3210 
2200 


0.046 
0.043 
0.039 


0.036 
0.044 
0.043 


0.069 
0.064 
0.061 


0.053 
0.042 
0.040 


0.086 
0.076 
0.076 


0.060 
0.053 
0.055 


4.50 
4.30 
4.00 


2.70 
3.00 
2.80 


7.50 
7.40 
7.30 


5.30 
5.10 
5.40 


11.2 
10.5 
10.0 


7.0 
6.4 
6.3 


7199 


Pentode 
Unit 


See Circuit 


Diagram 3 
0.060 
0.032 
0.029 
0.015 
0.008 
7199 
Triode Unit 


See Circuit 
Diagram 1 
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Outlines 


(All dimensions are in inches) 


METAL TYPES 


-400 


= MAX. [ 
CERAMIC 
TWELVAR 625 
BASE : 


Fr 
\SMALL- 
WAFER 
OCTAL 
- Ti 
GLASS TYPES SKIRTED >| & MAX. 
4 7 MINIATURE —|_- 
af MAX. zt MAX. CAP 
iE: 
hs ay a Zee MAX, 
MAX. MAX. MAX. MAX. 
| UW | Lipps 
SMALL-BUTTON 7. SMALL-BUTTON SMALL-BUTTON 
MINIATURE 7-PIN MINIATURE 9-PIN MINIATURE 9-PIN 
-T- —8— -9-— 
Outline X ye Z Outline X ve Z Outline X Yi 


TA 1-3/4 1-1/2 1-1/8 + 3/32 8A 1-3/4 1-1/2 1-1/8 = 3/32 9A 2-27/82 2-7/16+1/8 
7B 2-1/8 1-7/8 1-1/2 +3/82 8B 2-3/16 1-15/16 1-9/16 + 3/32 9B 3-9/32 2-7/8+1/8 
7C 2-5/8 2-3/8 2+ 3/32 8C 2-13/32  2-5/82 1-25/32 + 3/32 9C 3-1/2 3-1/4 maz. 
8D 2-5/8 2-3/8 2 + 3/32 
8E 3-1/16 2-18/16 2-7/16 + 3/32 


500 


Outlines 


1,188 MAX. 
ie i 1188 MAX. = —->| 1188 MAX. ist 
z Y 
MAX. z Y v : 
T9 Nin MAX. MAX 
; x q 
MAX. 
i [seerer SMALL-BUTTON 
LARGE-BUTTON y 
Il | iil NEONOVAL 9-PIN DUODECAR I2-PIN 
\SMALL-BUT TON 
NOVAR 9-PIN 
—lOo— —II- —|2— 
Outline X Y Z Outline X Y Z Outline X Ve 


10A 3.000 2.620 2.100—2.280 11A 2.630 2.320 1.770—2.010 12A 1.875 1.250—1.500 
10B 3.080 2.700 2.050—2.230 11B 2.930 2.620 2.070—2.310 12B 2.375 1.750—2.000 
10C 3.110 2.730 2.210—2.390 11C 3.230 2.920 2.370—2.610 12C 2.625 2.000—2.250 
10D 3.410 3.030 2.510—2.690 12D 2.875 2.250—2.500 


3 
: ig ee mare 
“ rs MAX. ; 


Y 7 Y 
MAX. 2 Oy 


Xx 
MAX. ales 
om 
\Lock-iNn WU 1 
% MAX. TYPE OCTAL 
: Z MAX, 
=(x—— A 
Outline D.€ a Outline X Y Z Outline X Y Z 
13A 2-25 /32 2-1/4 14A 2-7/8 2-5/16 1-9/32 15A 8-5/16 2-3/4 1-5/16 
13B 3-5/32 2-5/8 14B 3 2-7/16 1-9 /32 10B 3-9/16 3 1-9 /32 
14C 3-5/16 2-3/4 1-5/16 15C 3-7/8 3-5/16 1-9 /32 
14D 3-3/8 2-13/16 1-9 /32 15D 4-1/16 3-1/2 1-9/32 
14E 3-7/16 2-7/8 1-9/82 
14F 3-13/16 3-1/4 1-9 /32 
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WOT 


LARGE-BUTTON 
DUODECAR 1I2-PIN 


—i¢— 


Outline X vie Z 
16A 3.375 2.750-3.000 1.188 
16B 3.625 3.000-3.250 1.188 
16C 3.625 3.000-3.250 1.563 
16D 4.125 3.500-3.750 1.563 


Y 
MAX. 
x 
Vie MAX. 
11 ee 
Fo Nisa 
Z MAX—» OCTAL 
Sie 
Outline X Y Z 
19A 3-7/8 3-5/16 1-13/32 
19B 4 3-7/16 1-138/32 
19C 4-1/4 3-11/16 1-3/8 
19D 4-5/8 4-1/16 1-3/8 
19E 4-3/4 4-3/16 1-11/16 
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MAX. i 
x x 
MAX. Tle MAX. Tl2 


1.562 MAX. 

SKIRTED 
ee 1.562 MAX. MINIATURE 

wd - eS CAP 

Lt 
Y 
Y 
x 
MAX. 


LARGE-BUTTON 
NOVAR 9-PIN 


UT 


LARGE-BUTTON 
NOVAR 9-PIN 


Outline X Yi 
18A 3.55 3.04+0.13 
18B 4.60 4.09 +0.13 


Outline X Yi Z 
17A 3.410 3.030 2.510 + 0.090 
17B 4.160 3.780 3.260 —3.440 


9 SKIRTED 
MINIATURE 
Si CaP 


1.563 MAX. 


2.500 
2.250 
2.875 
MAX. 
WU A 
LARGE-BUTTON 
DUODECAR |2-PIN ‘3 = 
135 MAX. 
=—20— —2\— 
9 
AX: 
12 MAX, 5 ve MINIATURE 
16 — lig MAX. wee CAP 
Pett 


—= Qutlines ——= 


| 2 MAX, 
i6 
—|o| 12 MAX. fel SMALL 
16 7 CAP. 


SMALL-SHELL 
SMALL 4-,5-, 6-, OR 7-PIN 


Outline x Y Outline x x 
24A 15 /16 4-3 /16 + 1/8 25A 5 4-7 /16 
25B 5-7 /32 4-1 /4 


Ae 
24B 4-17/32 3-25/32 + 1/8 


j a2 
3 16 
je 3 
16 + 
2A 7g 
16 
3 
53 
MAX. 
OCTAL MEDIUM-SHELL 
SMALL 4-,5-, OR 6—- PIN; _ _MEOUM-SHELL 
MEDIUM 7—PIN SMALL 4-,5-, OR 6—PIN; 
MEDIUM 7-PIN 


—28— 


—2F— 
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Circuits 


The circuitsincludedinthis Manual 
illustrate some of the more important 
applications of RCA receiving tubes; 
they are not necessarily examples of 
commercial practice. These circuits have 
been conservatively designed and are 
capable of excellent performance. Elec- 
trical specifications are given for circuit 
components to assist those interested in 
home construction. Layouts and mechan- 
ical details are omitted because they 
vary widely with the requirements of in- 
dividual set builders and with the sizes 
and shapes of the components employed. 

Circuits designed for operation from 
both ae and de -voltage supplies should 
be installed in non-metallic cabinets or 
properly insulated from metallic cabi- 
nets. Potentiometer shafts and switches 
should make use of insulated (plastic) 
knobs. In practical use, no metallic part 
of an ‘‘ac/de’”’ chassis should be exposed 
to touch; accidental or otherwise. When 
such circuits are tested outside of their 
cabinets, a line isolation transformer 
such as the RCA WP-25A Isotap should 
be used. 

Performance of these circuits de- 
pends as much on the quality of the com- 
ponents selected and the care employed 
in layout and construction as on the cir- 
cuits themselves. Good signal reproduc- 
tion from receivers and amplifiers re- 
quires the use of good-quality speakers, 
transformers, chokes, and input sources 
(microphones, phonograph pickups, etc). 

Coils for the receiver circuits may 
be purchased at local’ parts dealers by 
specifying the characteristics required: 
for rf coils, the circuit position (antenna 
or interstage), tuning range desired, 
and tuning capacitances employed; 
for if coils or transformers, the inter- 
mediate frequency, circuit position 
(ist if, 2nd if, ete.), and, in some cases, 
the associated tube types; for oscillator 
coils, the receiver tuning range, the in- 
termediate frequency, the type of con- 
verter tube, and the type of winding 


504 


used (tapped or transformer-coupled). 

The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Paper, mica, or ce- 
ramic capacitors having higher voltage 
ratings than those specified may be used 
except insofar as the physical sizes of 
such capacitors may affect equipment 
layout. However, if electrolytic capaci- 
tors having substantially higher voltage 
ratings than those specified are used, 
they may not “‘form” completely at the 
operating voltage, with the result that 
the effective capacitances of such units 
may be below their rated value. The watt- 
age ratings specified for resistors assume 
methods of construction that provide 
adequate ventilation; compact instal- 
lations having poor ventilation may re- 
quire resistors of higher wattage ratings. 

Circuits which work at very high 
frequencies or which are required to 
handle very wide bandwidths demand 
more than ordinary skill and experience 
in construction. Placement of component 
parts is quite critical and may require 
considerable experimentation. All rf 
leads to components including bypass 
capacitors must be kept short and must 
be properly dressed to minimize unde- 
sirable coupling and capacitance effects. 
Correct circuit alignment and oscillator 
tracking may require the use of a cath- 
ode-ray oscilloscope, a high-impedance 
vacuum-tube voltmeter, and a signal 
generator capable of supplying a prop- 
erly modulated signal at the appropriate 
frequencies. Unless the builder has had 
considerable experience with broadband, 
high-frequency circuits, he should not 
undertake the construction of such cir- 
cuits. 

Information on the characteristics 
and application features of each tube 
type are given in the TECHNICAL 
DATA FOR RCA RECEIVING 
TUBES SECTION. This information 
should be helpful in the understanding 
and utilization of the circuits. 


22-1 
22-2 
22-3 
22-4 
22-5 
22-6 
22-7 
22-8 
22-9 
22-10 
22-11 


22-12 
22-13 
22-14 
22-15 
22-16 


22-17 


22-18 
22-19 
22-20 
22-21 


22-22 


22-23 


22-24 


22-25 


22-26 
22-27 
22-28 
22-29 


22-30 
22-31 
22-32 
22-33 
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Portable Battery-Operated Superhetercdyne Receiver............. 506 
Portable 3-Way Superheterodyne Receiver...................... 507 
AC-Operated Superheterodyne Receiver......................... 508 
DOLD CG ouperheterodyne Receiver <charc..cs dees G40 1s basa ce acs 509 
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High-Fidelity Audio Amplifier (class AB,; power output, 15 watts). 519 
High-Fidelity Audio Amplifier (class AB,; power output, 30 watts). 520 
High-Fidelity Audio Amplifier (class AB,; power output, 50 watts). 521 
Two-Channel Sterophonic Amplifier (power output, 


lewatt-cach channel) eet ax aeter cs eter ae el eeetes pee RR 522 
Two-Channel Sterophonic Amplifier With Tone Control 

(power output, 1 watt each channel). ......7:...9.-..2... 523 
Rv O-CANNelWA 1010 .VMEEX era y ancy tema Seer sey oes ee 524 
Phonograph Amplifier (power output, 1 watt)................... 524 
Microphone and Phonograph Amplifier (power output, 8 watts).... 525 
Preamplifier for Amateur Receiver for 10-Meter (30- 

Megacycle) Band (power gain, 25 to 35 db)............... 526 
Preamplifier for Magnetic Phonograph Pickup (with RIAA 

CURT EIVAN SOG Dee 5 sus Sots sot pe os eee Ia ee 526 
Preamplifier for Ceramic Phonograph Pickup (cathode- 

follower, low-1mpedanceroutput)n i... ..... asoe ra. exiles 527 
Low-Distortion Preamplifier (for low-output, high- 

pM pedance: Microphones) weewwws eke Aes oe oe a ee SAT | 
Two-Stage Input Amplifier (cathode-follower, low- 

HMpPed ance: OULDUL) Cals veiceiam ceaihs was oo Repu ee 528 
Bass and Treble Tone-Control Amplifier Stage................... 528 
Audio Control Unit (with volume and tone controls)............. 529 
Code-Bractice- Oscillator. © niwete7 etme sabi. ome he nals oho 529 
Intercommunication Set (with master unit and two or 

IMOLCMEMOLCWINICS are cee ee eee) ee eee ee a ee 530 
AllsburposerePower  supplysi. <a sees Cea ae NOEs sae cle. 531 
Gatnode=hayvzOscloscOpe sre wer: ek erie goa ce Drees ae, |e eee 532 
AUGIO“S 10 Na Genera LOL mara me hays peer e eee ets cat elec) lo icucha: Fee 534 
HWlectronicay olt-OhmuMeterie ni) iis miele chee oi o-nhlnin cuca meucuele 535 
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RCA Receiving Tube Manual 


PORTABLE BATTERY-OPERATED SUPERHETERODYNE RECEIVER 


PENTAGRID 
CONVERTER 
Ly TYPE IRS 


IF AMPLIFIER 
TYPE 1U4 


DIODE DETECTOR AVC 


AUDIO AMPLIFIER 
TYPE 1U5 


POWER AMPLIFIER 
TYPE 3V4 


C, Co Ganged tuning eepaci- 
tors: Ci, 10-274 pf; C;, 
7.5-122.5 pf 

C:Cs= Trimmer capacitors, 
2-15 pf ; 

C3=56 pf, ceramic 

Co Cz Cio Cu = Trimmer ca- 
pacitors for if transformers 

Cs=0.05 uf, paper, 50 v. 

Cs Cis=0.02 uf, paper, 100 v. 

Ci2=82 pf, ceramic 


Cis Cie=0,002 jf, paper, 150 v. 


Cu=33 pf, ceramic 


Ci7=10 uf, electrolytic, 100 v. - 
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Cis=0.0022 uf, paper, 600 v. 
Li=Loop antenna or ferrite- 
rod antenna, 540-1600 Ke 
(with specified values of 
capacitance for Ci and C2) 
Ri=0.1 megohm, 0.25 watt 
Re= 15000 ohms, 0.25 watt 
Rs=3.3 megohms, 0.25 watt 
Rai =68000 ohms, 0.25 watt 
Rs = Volume control, potenti- 
ometer, 2 megohms 
Rs=10 megohms, 0.25 watt 
R:=4.7 megohms, 0.25 watt 
RsRs=1 megohm, 0.25 watt 


Rio=390 ohms, 0.25 watt 

S:=Switch, double-pole, single- 
throw 

Ti=Oscillator coil for use 
with tuning capacitor of 
7.5-122.5 wuf, and 455 Ke if 
transformer 

T2 T:= Intermediate-frequency 
transformers, 455 Ke 
(permeability-tuned type 
may be used) 

T«=Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 


(22-2) 


Circuits 


PORTABLE 3-WAY SUPERHETERODYNE RECEIVER 


PENTAGRID 
RF AMPLIFIER CONVERTER 
ul TYPE IT4 TYPE IRS 


C1 C4 Cs= Ganged tuning ca- 
pacitors, 20-450 pf 

C2 Cs C7=Trimmer capacitors, 
4-30 pf 

C3 Cio Cis C17=100 pf, ceramic 

Cce=82 pf, ceramic 

Cs=560 pf, ceramic 

Cu Cie Cis Crs= Trimmer ca- 
pacitors for if transformers 

Ci3=0.01 pf, paper 400 v. 

Cis Cu=0.002 uf, paper, 400 v. 

Cig=270 pf, ceramic 

C2o=0.02 uf, paper, 400 v. 

Cz C32=0.005 uf, paper, 400 v. 

C23:=0.1 uf, paper, 400 v. 

Ca=0.05 uf, paper, 200 v. 

C2=0.05 uf, paper, 50 v. 


Cx C27 Cos=0.05 uf, paper, 400 v. 


C2=40 uf, electrolytic, 25 v. 
C30=160 uf, electrolytic, 25 v. 


C2C3=20 uf, electrolytic, 150 v. 


CHASSIS -DO NOT 
CONNECT TO GROUND 


DIODE DETECTOR, AVC, 


JF AMPLIFIER 
TYPE IT4 


RECTIFIER 
TYPE 117Z3 


Li=Loop antenna or ferrite-rod 
antenna, 540-1600 Ke (with 
specified values of ca- 
pacitance for C: and C2) 

Ri Re Ru =4.7 megohms, 0.25 
watt 

R3=2.2 megohms, 0.25 watt 

R1=0.1 megohm, 0.25 watt 

Rs=5.6 megohms, 0.25 watt 

Re=27000 ohms, 0.25 watt 

R7z=68000 ohms, 0.25 watt 

Rs=38.3 megohms, 0.25 watt 

Rs = Volume control, potenti- 
ometer, 1 megohm 

Rio=10 megohms, 0.25 watt 

Riz=0.22 megohm, 0.25 watt 

Riz=1 megohm, 0.25 watt 

Rus Ris = 1800 ohms, 0.25 watt 

Ri;=0.22 megohm, 0.5 watt 

Riz =1000 ohms, 0.25 watt 

Ris = 2700 ohms, 0.25 watt 


AUDIO AMPLIFIER 
TYPE IUS 


POWER AMPLIFIER 
TYPE 3V4 


Ris= 1500 ohms, 0.25 watt 

R2= 1800 ohms, 10 watts 

Ra = 2300 ohms, 10 watts 

S:=Switch, 4-pole double- 
throw 

S2:= Switch, double-pole, single- 
throw 

Ti = RF transformer, 540-1600 


Ke 

T2= Oscillator coil for use with 
a 560-uuf padder, 20-450 uuf 
tuning capacitor, and 455 Ke 
if transformer 

Ts T,=Intermediate-frequency 
transformers. 455 Ke 
(permeability-tuned type 
may be used) 

T;= Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 
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RCA Receiving Tube Manual 


AC-OPERATED SUPERHETERODYNE RECEIVER 


RF AMPLIFIER 
TYPE 6BA6 


RECTIFIER 


Ts TYPE 5Y3-GT 


C1 Cs Cs=Ganged tuning 
capacitors, 10-365 pf 

Cz. Cs Co=Trimmer capacitors, 
4-30 pf 

Cz Cis=0.05 uf, paper, 50 vy. 

C4=0.05 uf, paper, 400 v. 

Cz=Oscillator. padding 
capacitor—follow oscillator- 
coil manufacturer’s recom- 
mendation 

Ci0o=56 pf, mica 

Cu Ciz Cre Cis=Trimmer .. 
capacitors for if transformers 

Cis Ci7=180 pf, mica 

Cis Cx=0.01 yf, paper, 400 v. 

Ci9=20 uf, electrolytic, 450 v. 

C2=80 uf, electrolytic, 450 v. 

C2=120 pf; mica 

C23; Cu=0.02 uf, paper, 400 v. 
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CONVERTER 
TYPE 6BE6 


INVERTER 
TYPE 6AV6 


C2=20 uf, electrolytic, 50 v. 

C2=0.05 uf, paper. 600 v. 

L=Loop antenna or ferrite-rod 
antenna, 540-1600 Ke (with 
specified values of ca- 
pacitance for Ci and C2) 

Ri Rs=180 ohms, 0.5 watt 

Re=12000 ohms, 2 watts 

R3=338000 ohms, 0.5 watt 

Rs Re=2.2 megohms. 0.5 watt 

R7=0.1 megohm, 0.5 watt 

Rs= Volume control, 
potentiometer, 1 megohm 

Rs Ris=10 megohms, 0.5 watt 

Rio=1800 ohms, 2 watts 

Ru Ri=0.22 megohm, 0.5 watt 

Rus Ris=0.47 megohm, 0.5 watt 

Ris=8200 ohms, 0.5 watt 

Ri7=270 ohms, 5 watts 


IF AMPLIFIER 
TYPE 6BA6 


POWER AMPLIFIER 
TYPE 6AQ5—-A 


POWER AMPLIFIER 
TYPE 6AQ5-A 


DIODE DETECTOR, AVC, 
AUDIO AMPLIFIER 
TYPE 6AV6 


SPEAKER 


Ris=15000 ohms, 1 watt 
S=Switch on volume control 
Ti=RF transformer, 540-1600 


¢c 

T2=Oscillator coil for use with 
10-365-uuf tuning capacitor 
and 455-Kce if transformer 

Ts Ts=Intermediate-frequency 
transformers, 455 Ke 
(permeability-tuned type 
may be used) 

Ts=Power transformer. 250-0- 
250 volts rms, 120 ma. de 

Tc=Output transformer for 
matching impedance of voice 
coil to a 10000-ohm plate-to- 
plate tube load 


(22-4) 


Circutts 


AC/DC SUPERHETERODYNE RECEIVER 


PENTAGRID 
CONVERTER 


L 


TYPE I2BE6 T2 
tad 


DIODE DETECTOR, AVC, 
AUDIO AMPLIFIER 
TYPE |2AV6 


IF AMPLIFIER 
TYPE 12BA6 13 
ORR) 


CHASSIS 
H7-V. 
AC 
LINE are 
| 
| NOTE | 
SW, 


C; Cs=Ganged tuning capaci- 
Bere Ci, 10-365 pf; Cs, 7-115 


C2=Trimmer capacitor, 4-30 pf 
C:=0.05 uf, paper, 50 v. 
C.=0.1 pf, paper, 400 v. 
Ce=Trimmer capacitor, 2-17 pf 
C7;=56 pf, ceramic 

Cs=80 uf, electrolytic, 150 v. 
Cs Cio=150 pf, ceramic 

Cu Cu=0.02 uf, paper, 400 v. 
Ci2=0.002 uf, paper, 400 v. 
Cis=330 pf, mica 

C1s=0.05 uf, paper, 400 v. 


PANEL LAMP 
N2400OR 47 
«) 


MYPE 
12BE6 


Ca 
{I\ 


ivi Pe 
12BA6 


TYPE 
50C5 


Cis=50 uf, electrolytic, 150 v. 
L=Loop antenna or ferrite-rod 
antenna, 540-1600 Ke (with 
specified values of ca- 
pacitance for Ci and C2) 
Ri=0.22 megohm, 0.5 watt 
R2=33000 ohms, 0.5 watt 
R3=100 ohms, 0.5 watt 
Ri=3.3 megohms, 0.5 watt 
Rs=47000 ohms, 0.5 watt 
Re=Volume control, potenti- 
ometer, 0.5 megohm 
R;=4.7 megohms, 0.5 watt 
Rs Ro=0.47 megohm, 0.5 watt 


POWER 
AMPLIFIER 
TYPE SOCS 


RECTIFIER 
TYPE 35W4 


Rio=150 ohms, 0.5 watt 

Ru=1200 ohms, 1 watt 

Ti=Oscillator coil for use with 
7-115-yyf tuning capacitor 
and 455-Ke intermediate- 
frequency transformer 

T2 Ts=Intermediate-frequency 
transformers, 455 Ke 
(permeability-tuned type 
may be used) 

Ts=Output transformer for 
matching impedance of voice 
coil to 2500-ohm tube load 


NOTE 1: The following tube types are recommended for a 100-ma-heater tube complement: 18FX6A 
converter, 18F W6A if amplifier, 18F Y6A detector and audio amplifier, 34GD5A power amplifier, and 


386A M38B rectifier. 
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(22-5) 


AUTOMOBILE RECEIVER 


c 
8 DIODE DETECTOR, AVC POWER 
AUDIO AMPLIFIER 
TYPE 12DS7 eat S) 
RF AMPLIFIER CONVERTER _IF AMPLIFIER TYPE 2N301 
TYPE I2BL6 TYPE I2AD6 TYPE I2BL6_ 
5S 


L4 ls 


10-15 F 
VOLTS 
c is Tee T ue 


Ci, Cz, Cis=Ganged tuning 
capacitors; Ci, 7-100 pf; 
Cz, Cis; 80-350 pf 

C2, Ca, Ca, Cis, Crs, Coo= 100 pf, 
mica 

C4=27 pf, mica 

C;=0.047 uf, paper, 100 volts 

Ce, Cis=0.1 yf, paper, 100 volts 

Co, Cio, C12, Cis= Trimmer 
Capacitors for if transformers 

Ci1=330 pf, mica 

Cis=125 pf, mica 

C1;7=130 pf, mica 

C21=0.0056 uf, paper, 100 volts 

C22=0.01 uf, paper, 100 volts 

C23, Cos=0.47 uf, paper, 100 


volts 
C24, C25=300 pf, mica 
C27=500 uf, electrolytic, 25 v. 
C2s=250 uf, electrolytic, 25. v. 
C2=500 uf, electrolytic, 3 v. 
F=Fuse, 5 a. 
Li=Antenna Coil for use with Ci 
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oor Tt cost ac 26 


Lo=RF coil for use with C; 

L3=Oscillator coil, tapped, for 
use with Cis, and 262.5-Ke 
if transformer 

Ls=RF choke, 5 a. 

L;s= Filter choke, 10 mh., 5 a. 

Ri=0.56 megohm, 0.5 watt 

R2=0.47 megohm, 0.5 watt 

Rs, Riz=2.2 megohm, 0:5 watt 

Rs=150 ohms, 0.5 watt 

Rs=1 megohm, 0.5 watt 

Re=33000 ohms, 0.5 watt 

R7z=100 ohms, 0.5 watt 

Rs, Ro, Ris=4.7 megohms, 
0.5 watt . 

Ri=22 megohms, 0.5 watt 

R1i1=47000 ohms, 0.5 watt 

Ris=10 megohms, 0.5 watt 

Ris=82000 ohms, 0.5 watt 

Ris= Volume control, 
potentiometer, 1 megohm, 
tapped at 0.3 megohm 

Riz= Tone control, 


potentiometer, 1 megohm 

Ris=47 ohms, 1 watt 

Ris=220 ohms, 1 watt 

R2=15 ohms, 0.5 watt 

Roi=1 ohm, 1 watt 

S=Speaker, 3.2-ohm voice coil 

Ti=IF input transformer, 
262.5 Ke 

T2=IF output transformer, 
262.5 Ke 

Ts= Audio driver transformer; 
impedance of primary, 2200 
ohms; of secondary, 10 
ohms; dc resistance of 
primary, 180 ohms; of 
secondary, 1.6 ohms; 
primary current, 15 ma. de. 

T4=Audio output transformer; 
impedance of primary, 20 
ohms, of secondary, 4 ohms; 
dc resistance of primary, 2 
ohms max.; primary current, 
0.5 amperes dc. 


(22-6) 


Circuits 


144-Mc SUPERREGENERATIVE RECEIVER 


ANTENNA SYSTEM 


RECTIFIER 
TYPE 6X4 6 


Ci C2= 0.1 pf, paper, 400 v. 
Cz Ci= 100 pf, mica, 500 v. 
RD Cz= 20 uf, electrolytic, 
Cs= 25. nie electrolytic, 50 v. 
Cy = 25 uf, electrolytic, 25 v. 
Cio = 0.002 uf, paper, 600 v. 
Cn = 0.01 uf, paper, 400 v. 
Ci2 = 0.005 uf, paper, 400 v. 
Ciz = 50 pf, silver mica, 300 v. 
Cius=Ganged or split-stator tun- 
7 ing capacitor, 10 pf max. per 
section 
Cis = 0.006 uf, mica, 300 v. 
Cis=Quench-frequency control, 
trimmer capacitor, 3-30 pf, 


shia Ne eel 
DETECT 


AF_AMPLIFIER 
7YPE 6AV6 


Ra 


ceramic or mica 

F= Fuse, 0.5 ampere 

Ji = Jack for earphones 

Li Le=rf transformer; Li, 
1 turn No. 18 Enam. wire; 
Le, 4 turns of No. 12 Enam. 
copper wire on a 14"1.D. 
form (144 Mc): adjust spac- 
ing to set band 

L3= Filter choke, 12 henries, 
70 ma. 

Ri=Potentiometer, 50000 
ohms, 1 watt, wire wound 

Re R3 = 47000 ohms, 1 watt 

Ri = 27000 ohms, 0.5 watt 

Rs = 2700 ohms, 1 watt 


Ci 


x 
606 g Re 
RFCa Cg =] 
Cis t | 


POWER 
AMPLIFIER 
TYPE 6AQ5-A 


17 


VQVOVOI 


L3 


C6 


Re R7=0.1 megohm, 0.5 watt 

Rs = 270 ohms, 1 watt 

Rs = Volume control, potenti- 
ometer, 0.5 megohm 

Rio= 4.7 megohms, 0.5 watt 

RFC:= One-quarter wavelength 
(20.5 inches at 144 Mc) of No. 
23 Enam. close wound on a 
44" form 

REFC2 = RF choke, 8 mh. 

T, = Power transformer, 
300-0-300 volts rms, 70 ma.; 
6.3 volts, 1.5 amperes 

T2=Output transformer for 
matching impedance of voice 
coil to 5000-ohm tube load 


NOTE: The use of an rf amplifier is recommended to minimize radiation from the superregenerative 


detector. 
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(22-7) 


CITIZENS-BAND TRANSCEIVER 


ANT. 


Rig 


‘eal 


pac ni coe le 


(SSeS ff mare fro |e ff com jf ine Jf ef of a 


TRANSMITTER 
OSC./AMP 


+ 
og Ol? 


2ND IF AMP., MIC. AMP. 


14 


SQUELCH 
CONTROL 


AUDIO 
OUTPUT, 
MODUL 
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(22-7) 


Circutts 


CITIZENS-BAND TRANSCEIVER (Cont'd) 


Ci=470 pf, ceramic, 500 v. 

C2=3.3 pf, ceramic, 500 v. 

C3 Cs Cz Co Cio Cis Cia Cis Cas 
C43 Cig Coi=1000 pf, ceramic, 
500 v. 

C4 Cs=5 pf, ceramic, 500 v. 

Cs=190 pf, ceramic, 500 v. 

Cu=18 pf, mica, 500 v. 

Ci2=24 pf, mica, 500 v. 

Ciu:=10 pf, ceramic, 500 v. 

Ci7=50 uf, electrolytic, 500 v. 

Cis=8 pf, ceramic, 500 v., N750 

Cis Car Caz C34 C35 Cae C41 Cas Caz 
Css Css=0.01 pf, ceramic, 

00 v. 

C2=2.2 pf, ceramic, 500 v. 

C2=270 pf, mica, 500 v. 

C22 Cos=56 pf, mica, 500 v. 

C23=62 pf, mica, 500 v. 

C25= 18 pf, ceramic, 500 v., N750 

C26=56 pf, ceramic, 500 v., N330 

C27=0.015 uf, paper, 400 v. 

C23= Variable, 2.3—15 pf 

C= Variable, 1.5—10 pf, 
ceramic, 600 v. 

C30 C32= Part of T3 

C37 Cas= Part of T 

Cao Cag Cs3 Coa Cs9=5000 pf, 
ceramic, 500 v. 

C42 Cs1=100 pf, ceramic, 500 v. 

Cas Cas= Part of Ts 

Cw=38300 pf, paper, 600 v. 


Cs2 Css=200 pf, mica, 500 v. 

Cs7=10 uf, electrolytic, 50 v. 

Ceo=150 pf, mica, 500 v. 

CR= Diode, 1N34 

Li=Oscillator coil, transmitter, 
RCA stock No. 226188 or 
equiv. 

L2 Ls=500 uf, rf choke 
L3=Power-amplifier coil, RCA 
stock No. 226184 or equiv. 

Ls=2nd-harmonic trap, RCA 
stock No. 226187 or equiv. 
Ri Re Ris Ris Ro=47000 ohms, 

0.5 watt 
R3=56 ohms, 0.5 watt 
Rs Ru R23=27000 ohms, 

0.5 watt 
Rs Ras=56000 ohms, 0.5 watt 
Re=5600 ohms, 1 watt 
R7z=1000 ohms, 2 watts 
Rs=0.18 megohm, 0.5 watt 
Roe Rai=68 ohms, 0.5 watt 
Rio=27000 ohms, 1 watt 
Riz Ro=4700 ohms, 1 watt 
Riz R3s=10 megohms, 0.5 watt 
Rus Res Ras=2.2 megohms, 

0.5 watt 
Ris=39 ohms, 0.5 watt 
Ri7;=82 ohms, 0.5 watt 
Ris=15000 ohms, 1 watt 
Ree R3a=1.5 megohms, 0.5 watt 
Res R3g Ras Raz=0.47 megohm, 


0.5 watt 

R2s6=150 ohms, 0.5 watt 

Rez R3o=0.1 megohm, 0.5 watt 

Res=0.68 megohm, 0.5 watt 

R3i=27000 ohms, 2 watts 

R32=68000 ohms, 0.5 watt 

R33=8 megohms, 0.25 watt 

R37=0.33 megohm, 0.5 watt 

R3s=1 megohm, 0.5 watt 

Rs=2 megohms, 0.5 watt 

Rai Ra2a=0.22 megohm, 0.5 watt 

Ra=330 ohms, 1 watt 

Ris=8.2 megohms, 0.5 watt 

S:i= Rotary switch, channel 
select transmit, RCA stock 
No. 226189 or equiv. 

S2= Rotary switch, channel 
select receive, RCA stock 
No. 226189 or equiv. 

Ti=RF interstage transformer, 
RCA stock No. 226191 
or equiv. 

T2= Oscillator coil, receiver, 
RCA stock No. 226192 
or equiv. 

Ts Ts T5=IF transformers, 

RCA stock No. 226193 
or equiv. 

Ts=Output and modulation 
transformer, RCA stock 
No. 226194 or equiv. 


NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 
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AM/FM RECEIVER 


RF AMP/FM CONV. 


IST IF AMP. 


AUDIO 
OUTPUT 


AM TYPE 
CONV. I2BE6_ 


C52 
a 
+C57 
2038 ps = 
OF Tees $3 TYPE TYPE TYPE TYPE TYPE TYPE 
ON 50c5 120T8 12BE6 ISHRE |2AU6 4GT8 
C5g (OF F C54 C55 L3 
te Se | aE 656 
CHASSIS R36 cs = 


*On FM, the ac line serves as an FM antenna by means of a special line cord having a third wire which 
is not physically connected to the line. 


NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 
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(22-9) 


Circutts 


TRF AM TUNER 


For High-Fidelity 


Eq Local Broadcast Reception 


RF AMPLIFIER 
pes 6BA6 


Cc 


C; Ce=Ganged tuning capaci- 
tors, 10-365 pf 

C2 Cs=Trimmer capacitors, 
4-30 pf 

C3:=0.01 uf, paper or ceramic, 
200 v. 


C4=0.01 uf, paper or ceramic, 
400 v 


Cs Gu=0:1 uf, paper, 400 v. 
C7=250 pf, mica or ceramic 
400 v. 


x 


Co=10 uf, electrolytic, 350 v. 

Ci0=250 pf, mica or ceramic, 
200 v. 

Cw=25 uf, electrolytic, 25 v. 

Ci3=0.05 uf, paper, 200 v. 

Cu=20 uf, electrolytic, 450 v. 

Cu=80 uf, electrolytic, 450 v. 

F=Fuse, 1 ampere 

L=Loop antenna or ferrite-rod 
antenna, 540-1600 Ke (with 
specified values of ca- 
pacitance for Ci and C2) 


Parts List for AM/FM RECEIVER 


Ci=Part of Ri 

Co= Part of Re 

C3=36 pf, ceramic, 500 v. 

Cs Cu=Ganged tuning ca- 
pacitors, tune Li and T2 to 
88-108 Me 

C; C1z= Trimmer capacitors, 


—'p 
Cs Cs=6.8 pf, ceramic, 500 v., 
N220 


C7; Cis Ci9=1000 pf, feed- 
through, 500 v. 

Co=11 pf, ceramic, 500 v. 

C1=68 pf, ceramic, 500 v. 

Ci3=21 pf, ceramic, 500 v. 

Cius=500 pf, feedthrough, 500 v. 


Cis=0.22 uf, ceramic disc, 500 v. 


Ciz Css Css=2000 pf, feed- 
through, 500 v. 
Cis=0.15 uf, paper, 200 v. 


C2 C2i=2 pf, feedthrough, 500 v. 


C2= Tuning capacitor; value, 
with cable capacitance, 
tunes T; to 10.7 Me 

C23=4700 pf, ceramic, 500 v. 


C2: C3=2700 pf, ceramic, 500 v. 


C25 Co7= Part of Ts 

C26 Cos= Part of Ts 

C29 Cz2=100 pf, ceramic, 
500 v., NPO 

Cs: C33= Part of Ts 


Css Csa=1000 pf, ceramic, 500 v. 


Oe Cs Css=0.01 uf, ceramic, 


0 v. 
C36 C37=880 pf, mica, 500 v. 
C3s=0.01 uf, paper, 200 v. 
C39=2 uf, electrolytic, 50 v. 
C4o=5600 pf, ceramic, 500 v. 
Cu=0.1 pf, paper, 200 v. 
Cw2.=0.022 uf, paper, 200 v. 
C43 Cas= Ganged tuning 
capacitors, tune T's to 540- 
1650 Ke 
ee ere Trimmer capacitors, 


p 

Cag Cso= Part of To 
Cs2=50 uf, electrolytic, 150 v. 
Cs3=0.047 uf, paper, 400 v. 
Cs7=80 uf, electrolytic, 150 v. 
Css=0.1 uf, ceramic, 500 v. 
CRi=AFC crystal diode 
CRoe=Silicon rectifier, 1N3756 
Li=RF coil 
L2= Antenna, air loop with 

back cover 
L3=1 uf, rf choke 
Ri=0.5 megohm (includes C:) 
R2=0.5 megohm (includes C2) 
R3=2200 ohms, 0.5 watt 
Rs=1200 ohms, 0.5 watt 
Rs Ris=33000 ohms, 0.5 watt 
Re Ris=47000 ohms, 0.5 watt 
Rz Rez Re=0.47 megohm, 

0.5 watt 


Rs Cy 
t-—9 


AF 
OUTPUT 


fiet| os 


DETECTOR, 
AUDIO 

AMPLIFIER 

TYPE 12AU7-A 


C3 


Ri=180 ohms, 0.5 watt 
Re=Sensitivity control, poten- 
tiometer, 5000 ohms 
R3=33000 ohms, 1 watt 
Rs Re=1000 ohms, 0.5 watt 
R;=0.1 megohm, 0.5 watt 
R7=0.15 megohm, 0.5 watt 
Rs=1500 ohms, 0.5 watt 
Ro=0.47 megohm, 0.5 watt 
Rio=7000 ohms, 10 watts 
wee transformer, 540-1600 
c. 
T2=Power transformer, 250-0- 
250 volts rms, 40 ma.; 
6.3 volts, 1.2 amperes 


Rs=3900 ohms, 0.5 watt 
Rs R32=22000 ohms, 0.5 watt 
Rio Ras=1 megohm, 0.5 watt 
Ru Ri7=68 ohms, 0.5 watt 
Rie=4700 ohms, 0.5 watt 
Ris=0.33 megohm, 0.5 watt 
Rius= 220 ohms, 0.5 watt 
Ris Res=1000 ohms, 0.5 watt 
Ris=3.3 megohms, 0.5 watt 
Ro=4.7 megohms, 0.5 watt 
Reai= Volume-contro! potentiom- 
eter, 1 megohm, includes S3 
R22=39000 ohms, 0.5 watt 
R2=820 ohms, 0.5 watt 
Res Res=6800 ohms, 0.5 watt 
Res= 1500 ohms, 0.5 watt 
Rz=150 ohms, 0.5 watt 
Rz=560 ohms, 2 watts 
Rsi= 220 ohms, 0.5 watt 
Rsi=100 ohms, wire-wound, 
4 watts 
R3s=0.22 megohm, 0.5 watt 
S:i=Switch, slide, AM-FM-AFC 
Se= Interlock switch 
S3=Switch, ON-OFF, part of Ra 
T.:=Antenna transformer 
T:=Oscillator transformer 
Ts T; T; Ta=IF transformers 
Ts=Ratio-detector transformer 
7= Audio output transformer 
Ts=Oscillator coil 
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(22-10) 


oles) 


7 
FROM IF 34 ©2 
TRANSFORMER Tk 
IN TUNER 


Ro 


+ 

we 
TYPE TYPE TYPE 
6HRE 6HS6 6HS6 


Ci:=2000 pf, disc, 400 v. 

C2 Ce Ca Cit C30 Ca4C as Cae= 1000 
pf, feedthrough, 400 v. 

C3 Cio Cix= Ganged tuning 
capacitors, 6.6—23 pf, 400 v., 
Miller No. 1461-BS or equiv. 

C4 Cis Cis= Trimmer capacitors, 
1—7.5 pf, ceramic, 400 v. 

Cs Cis Co7=10 pf, ceramic, 400 v. 

Cz C2=1000 pf, ceramic, 400 v. 

Co» C2s=2000 pf, feedthrough, 
400 v. 

Cis Cos=2000 pf, ceramic, 400 v. 

Ciz Cis=22 pf, ceramic, 400 v. 

Cis=2.2 pf, ceramic, 400 v. 

C2=47 pf, ceramic, 400 v. 

C22 C23 Cas C37= 0.01 uf, disc, 

400 v. 

C2s=6.8 pf, ceramic, 400 v. 

Co=Part of T2 

Cs C32=2 pf, feedthrough, 400 v. 

C33= Capacitor inserted in - 
place of tuning capacitor in 
secondary winding of T2; 
value, with cable capacitance, 
tunes input to 10.7 Me 

Li=12 turns No.22 Enam. 
close-wound on 4-inch coil 
form; slug 34-inch Moldite 
No.5101 ferrite or equiv. 

L2=5 turns No.22 Enam. close- 

__ wound on 14-inch coil form 

L3=4 uf, rf choke, Miller 


TYPE: 
6AL5 RATIO 


RCA Receiving Tube Manual 


FM TUNER 


Rq 


DETECTOR 


O 
B+ 
1Is0 V 
25 MA 


No.70F396A1 or equiv. 

Li=3 turns No.16 Enam. 
double-spaced on 44-inch 
coil form; slug 34-inch 
Moldite No.5101 ferrite or 
equiv. 

L;=1) turns No.16 Enam. 
close-wound on 44-inch coil 
form; slug %-inch Moldite 
No.5101 ferrite or equiv. 

Le=2 wh, rf choke, Ohmite 
No.Z144 or equiv. 

L7=RF coil, 0.4 zh; 20 turns 
No.26 Enam. close-wound 
on 0.47-megohm, 0.5-watt 
Allen-Bradley resistor or 
resistor of equivalent 
physical size 

Ls Lo=1 wh, rf choke; 25 turns 
No. 24 Enam. close-wound 
on a 0.47-megohm, 1-watt 
Allen-Bradley resistor or 
resistor of equivalent 
physical size 


MONAURAL 
AUDIO 
OUTPUT 


a st TO 
al MULTIPLEX 
= DETECTOR 


R:i=0.1 megohm, 0.5 watt 

R2 R3s=47000 ohms, 0.5 watt 

Rs Re=0.47 megohm, 0.5 watt 

Rs=5 ohms, 0.5 watt 

R7=22000 ohms, 0.5 watt 

Rs Ro=220 ohms, 0.5 watt 

Rio=4700 ohms, 0.5 watt 

Ru=15000 ohms, 1 watt 

S=AM/FM range switch; 
open position is used for 
local stations, closed position 
for distant stations 

T.i=RF transformer; primary 
2 turns No.82 wire with 
type B nylon insulation, 
Alpha No.1860 or equiv., 
center-tapped; secondary 3 
turns No.16 Enam. double- 
spaced on 14-inch coil form; 
slug 34-inch Moldite No. 
5101 ferrite or equiv. 

T2=10.7-Mc if transformer; 
tuning capacitor in secondary 
removed and replaced by C33 


* A metal shield should be provided between the grid and plate terminals on the socket for the 6C W4. 
elf an AFC network is included, Cis must be decreased by the capacitance loading the oscillator tank. 


NOTE: See general considerations for construction of high-frequency and broad- 


band circuits on page 504. 
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Circutts 


(22-11) 
THREE-STAGE IF AMPLIFIER/LIMITER AND DETECTOR 


For Monaural or Stereo Tuner 


CASCODE RF AMPLIFIER 


! 
! Ty 

| TYPE c 
t= 6CWS 7 


ee 


7 Ciq 
I ° Cis 
alee 33 fis L6é 
= 3, = 
R6 
TO300-0HM LS (3 = 
BALANCED C 
ANTENNA = / CZ 4 
RANGE = L3 Cig al 
SWITCH = / 
SESS TO AFC = 
= / Cy, CIRCUIT 
if R C20 
if C| 
/ 
pe pe 


TYPE TYPE TYPE 
6CW4 6CW4 6KEB 


MIXER / OSCILLATOR 


coq LE 
if Me 
Te 
@ =) 
6.3V B+ —=IS\V 
660 MA_ |I80V 
20 MA 
Ci C4=Part of Ti Cin=Part of T3 Re Rio=100 ohms, 0.5 watt 
C2 Cs=2200 pf, ceramic disc, Ci2z Ci3 Cis= 330 pf, ceramic R;z=15000 ohms, 0.5 watt 
400 v. disc, 400 v. Rs=22000 ohms, 0.5 watt 
C3=50 uf, electrolytic, 450 v. Cis=100 pf, ceramic disc, 400 v. Rs=2200 ohms, 3 watts 
C; C7=Part of T2 Cis=2 uf, electrolytic, 400 v. Ri:=1200 ohms, 0.5 watt 
Cs=47 pf, ceramic disc, 400 v. Ci7=1000 pf, ceramic disc, Riz=390 ohms, 0.5 watt 
Co Cis Ci9C20 C2=0.01 uf, 400 v. Rus Ris=6800 ohms, 0.5 watt 
ceramic disc, 400 v. Li Le L3=1 wh Ris=68000 ohms, 0.5 watt 
Ci10=1500 pf, ceramic disc, Ri R3=68 ohms, 0.5 watt T: T2=IF transformers 
400 v. Re Ra Ris=3300 ohms, 0.5 watt Ts3= Ratio-detector transformer 


R;=0.1 megohm, 0.5 watt 


NOTE: Tube shields may be required if regeneration is encountered. See general 
considerations for construction of high-frequency and broadband circuits on page 
504. 
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(22-12) 


FM STEREO MULTIPLEX ADAPTER 


SIGNAL_SEPARATION SHAPING ILOT 
C_ ORIVER AMPLIFIER FREQUENCY 
7, Ike DOUBLER 


COMPENSATING PHASE 
AMPLIFIER SPLITTER 


TYPE 
l2AX7A 


MATRIX 
= BALANCE 


B+ 
180 V 
15 MA 
Ci C4 C7 Ci2 Cig Ciz Cis=0.01 pf, or equiv. Ris= Potentiometer, balance 
ceramic, 500 v. Li Ls=Coil, 67-Ke trap, RCA control, RCA stock 
C2 Ci9=2200 pf, film, 500 v., stock No.111047 or equiv. No. 111044 or equiv. 
N150 L2=Coil, 88-Ke bandpass, RCA Ri7=4700 ohms, 0.5 watt 
C3=470 pf, ceramic, 500 v. stock No.11048 or equiv. Ris=330 ohms, 1 watt 
C; Ce=270 pf, ceramic, 500 v., Ri=0.56 megohm, 0.5 watt Ris=1.2 megohms, 0.5 watt 
N750 R2=1500 ohms, 0.5 watt R2a=0.15 megohm, 0.5 watt 
Cs=0.047 uf, paper, 200 v. R3s=15000 ohms, 0.5 watt Rai Roe Res=47000 ohms, 0.5 
Co=40 yf, electrolytic, 450 v. Ra Ro Riw=22000 ohms, 0.5 watt 
Cio=0.22 uf, paper, 400 v. watt Ti=Transformer, 19-Ke, RCA 
Cu Cu=1500 pf, film, 500 v., Rs Re R7 Rs=0.1 megohm, 0.5 stock No.111045 or equiv. 
N150 watt T2= Transformer, 38-Ke tank, 
Ci3= 1000 pf, film, 500 v., N150 Rio=68000 ohms, 0.5 watt RCA stock No. 111046 or 
Cis=3300 pf, ceramic, 500 v. Ru=3.9 megohms, 0.5 watt equiv. 
CRi CR2 CR3 CRs=Crystal Ris= 1 megohm, 0.5 watt 


diodes, RCA stock No.11207 Ris Ris=10000 ohms, 0.5 watt 


NOTE: See general considerations for construction of high-frequency and broad- 
band circuits on page 504. 
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(22-13) 


Circuits 


HIGH-FIDELITY AUDIO AMPLIFIER 
Class AB,; Power Output, 15 Watts 


Ci=40 uf, electrolytic, 450 v. 
C2 C4 Cs=0.25 uf, paper, 400 v. 
C3=8.8 pf, ceramic or mica, 
600 v. 
Cs=150 pf, ceramic or mica, 
400 v. 
Cz Cs=0.05 uf, paper, 400 v. 
Co=0.02 uf, paper, 600 v. 
Cio=100 pf, electrolytic, 50 v. 
Cu=80 uf, electrolytic, 450 v. 
Ci2=40 uf, electrolytic, 450 v. 
F=Fuse, 3 amperes 
L=Choke, 3 h., 160 ma., de 
resistance 75 ohms or less 
Ri=Volume control, potenti- 
ometer, 1 megohm 


R2=10000 ohms, 0.5 watt 
R3=0.82 megohm, 0.5 watt 
Ri=820 ohms, 0.5 watt 
R;=0.22 megohm, 0.5 watt 
Re R7=15000 ohms=+5 per 
cent, 2 watts 
Rs=3900 ohms, 2 watts 
Rg Rio=0.1 megohm, 0.5 watt 
Riu Riz=1000 ohms, 0.5 watt 
Riz Rus=100 ohms, 0.5 watt 
Ris=8200 ohms, 0.5 watt 
Ris=15000 ohms, 1 watt 
Ri7=68000 ohms, 0.5 watt 
Ris=4700 ohms, 2 watts 
Ris=0.27 megohm, 1 watt 
R2o=47000 ohms, 0.5 watt 


TYPE 58C3 


| 
O 
a 
O 


SPEAKER 
VOICE COIL 


AUXILIARY 
5 POWER FOR 
x PREAMPLIFIER, 
TONE-CONTROL, 
AND MIXER 
CIRCUITS 


+B 


-T C12 


R2a=Hum balance adjustment, 
potentiometer, 100 ohms, 
0.5 watt 

SR=Selenium rectifier, 20 ma., 
135 volts rms 

T,=Output transformer, 
(having 8-ohm tap for feed- 
back connection) for match- 
ing impedance of voice coil 
to 6600-ohm plate-to-plate 
tube load; 50 watts; fre- 
quency response, 10 to 
50000 eps. 

T2=Power transformer, 360-0- 
360 volts rms, 120 ma.; 6.3 
v., 3.5 a; 5v., 3a. 
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(22-14) 


RCA Receiving Tube Manual 


HIGH-FIDELITY AUDIO AMPLIFIER 
Class AB,; Power Output, 30 Watts 


INPUT 


Ci=26 uf, electrolytic, 50 v. 
sig tr pf, ceramic or mica, 
6 


v. 

C3=80 uf, electrolytic, 450 v 

C4 Cs=0.25 uf, paper, 600 v. 

Cc=0.01 uf, paper, 600 v. 

C7; Cs=0.05 uf, paper, 600 y. 

Co Cu=40 uf, electrolytic, © 
500 v 


Cio=100 pf, electrolytic, 50 v. 
Ciz=20 uf, electrolytic, 450 v. 


F=Fuse, 3 amperes, 150 v. 

Ri=Volume control, potenti- 
ometer, 1 megohm 

Rz=10000 ohms, 0.5 watt 


320 


R3=0.22 megohm, 0.5 watt 
Rs=820 ohms, 0.5 watt 
Rs=10 ohms, 0.5 watt 
Re=0.18 megohm, 0.5 watt 
R7=15000 ohms=+5 per cent, 
2 watts 
Rs=15000 ohms=+5 per cent, 
0.5 watt 
Ro=1000 ohms, 0.5 watt 
Rio=22000 ohms, 0.5 watt 
Ru=2000 ohms, 2 watts 
Riz Ri3z=0.1 megohm, 0.5 watt 
Rus Ris=1000 ohms, 0.5 watt 
Rie Ri7=56 ohms, 0.5 watt 
Ris=270 ohms, 0.5 watt 


Rig 
Ce 


2 OHMS 
O 


coil 


AUXILIARY 
POWER FOR 
PREAMPLIFIER, 
TONE-CONTROL, 
AND MIXER 
CIRCUITS 


Ris=Hum balance adjustment, 
potentiometer, 100 ohms, 
0.5 watt 

R2o=120 ohms, 10 watts 

R2a=50 ohms, 10 watts 

R22=10000 ohms, 2 watts 

Ti=Output transformer (havy- 
ing 16-ohm tap for feedback 
connection) for matching 
impedance of voice coil to 
6600-ohm plate-to-plate tube 
load; 50 watts; frequency 
response, 10 to 50000 eps. 

T2= Power transformer, 375-0- 
375 volts rms, 160 ma.; 6.3 
v.,5a.;5v., 8a. 


(22-15) 


Circutts 


HIGH-FIDELITY AUDIO AMPLIFIER 
Class AB,; Power Output, 50 Watts 


Ci C2=40 uf, electrolytic, 450 v. 
C3 C4=0.02 uf, paper, 400 v. 
Cs Ce=1 pf, paper, 400 v. 
C:=0.002 uf to 4-ohm tap; 
0.0015 uf to 8-ohm tap; or, 
0.001 uf to 16-ohm tap; 
paper, 400 v. 
Cs Co=0.05 uf, paper, 600 v. 
Cio=20 pf, electrolytic, 600 v. 
Cu=100 uf, electrolytic, 150 v. 
Cw=40 uf, electrolytic, 450 v. 
F—Fuse, 5 amperes 
L=Choke, 8 h., 250 ma., dc 
resistance 60 ohms, or less 
Ri=Volume control, potenti- 
ometer, 0.5 megohm 
R2=4700 ohms, 0.5 watt 
R3=0.82 megohm, 0.5 watt 
Ri=0.22 megohm, 0.5 watt 
R;s=820 ohms, 0.5 watt 
Re=10 ohms, 0.5 watt 
Rz Rs=15000 ohms, 2 watts 
Ry Rio=1.5 megohms, 0.5 watt 
Ru=83000 ohms, 2 watts 


Riu Ru=1.3 megohms, 0.5 watt 

Riz=47 ohms, 0.5 watt 

Ris Ris=0.15 megohm, 0.5 watt 

Ris Ris=390 ohms, 0.5 watt 

Ri7=AC balance control, 
potentiometer, 500 ohms, 
Note 4 

Rea=0.15 megohm, 1 watt 

Ra Ra=0.83 megohm, 1 watt 

Ree Roz=0.12 megohm, 2 watts 

Ros Res=0.1 megohm, 0.5 watt 

Roz Res=4700 ohms, 0.5 watt 

R29=600 ohms to 4-ohm tap; 
820 ohms to 8-ohm tap; or, 
1200 ohms to 16-ohm tap; 
0.5 watt 

Rso=Hum balance adjustment, 
potentiometer, 100 ohms, 
Note 3 

Rs1=0.12 megohm, 5 watts 

Rsz Ras R3s R3az=33000 ohms, 
2 watts 

Ra= Bias adjustment, potenti- 
ometer 50000 ohms, Note 1 


Rog. C7 


+B 

R37 AUXILIARY POWER 
FOR PREAMPLIFIER, 
TONE —- CONTROL, 


AND 
R38 MIXER CIRCUITS. 


Rss=0.27 megohm, 1 watt 

Rss=10000 ohms, 1 watt 

Rs9=Screen-grid voltage ad- 
justment, potentiometer, 
25000 ohms, 2 watts, Note 2 

R4o=15000 ohms, 2 watts 

Ra=12000 ohms, 2 watts 

Rw=0.22 megohm, 2 watts 

Raz=22000 ohms, 2 watts 

SR=Selenium rectifier, 20 ma., 
135 volts rms 

Ti=Output transformer for 
matching impedance of voice 
coil to 5000-ohm plate-to- 
plate tube load; 50 watts; 
frequency response, 10 to 
50000 cps. 

T:2=Power transformer, 600-0- 
600 volts rms, 200 ma.,, 6.3 
v.,.5a.;5v.,3 a. 

T:=Filament transformer, 6,3 
volts, center tapped, 

1 ampere 


NOTES: All of the following adjustments should be made before amplifier is placed into operation. 
(1) With 5R4-GYB rectifier out of socket, adjust Rss for reading of —40 volts between junction of Res 
and Res and B- (ground bus). (2) With speaker connected, adjust R39 for reading of 400 volts between 
pin 2 of 6GF7 and —B (ground bus). (3) With input shorted, adjust Rao for minimum hum from speaker. 
(4) With input open and volume control Ri set for maximum volume, adjust Riz for minimum hum 


from speaker. 
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(21-16) 


RCA Receiving Tube Manual 


TWO-CHANNEL STEREOPHONIC AMPLIFIER 
Power Output, 1 Watt Each Channel 


INPUT ~ 
CRYSTAL OR 


CERAMIC 
PHONOGRAPH 
PICKUP 


C1, C3=0.22 uf, 400 v., paper 
C2=0.1 pf, 400 v., paper 

Ca, Cs=50 uf, 25 v., electrolytic 
Cco=50 uf, 150 v., electrolytic 
Cz, Cs=50 uf, 150 v., electrolytic 
F=Fuse, 3 amperes 


522 


Ri, Re=Volume control, 
potentiometer, 1.5 megohms, 


ganged 
Rs, Ra=47000 ohms, 0.5 watt 
Rs=Balance control, 
potentiometer, 2 megohms 
Re, R7=60 ohms, 1 watt 


TO SPEAKER 
VOICE COIL 


TO SPEAKER 
VOICE COIL 


Rs=220 ohms, 2 watts 

Ro=280 ohms, 2 watts 

Rio=12 ohms, 1 watt 

Rn=0.22 megohm, 0.5 watt 

Ti, T2z=Output transformer 
for matching impedance of 
voles coil to 3000-ohm tube 
oad. 


(22-17) 


Circuits 


TWO-CHANNEL STEREOPHONIC AMPLIFIER 
With Tone Control 
Power Output, 1 Watt Each Channel 


Ri 


CHASSIS 
O 


Ra 
O 


INPUT 
CRYSTAL OR 


U7 Vv 


Ci Ci=0.047 uf, paper, 150 v. 
C2 C3=0.01 uf, paper, 150 v. 
C4 Coe=0.022 uf, paper, 150 v. 
C;=8 uf, electrolytic, 150 v. 
C7 Cs=680 puf, ceramic or 
mica, 400 v. 
Cy Cio=50 uf, electrolytic, 25 v. 
Ci2=0.068 wf, paper, 150 v. 
Cuu=200 uf, electrolytic, 150 v. 
Cu=100 uf, electrolytic, 150 v. 
F=Fuse, 2 amperes 


TYPE] R 

ini7e3} 

Y2 

Y2 

+ + 

ie) =Ci4 
ez i 

x 

x 


Ri Re= Volume control, 
potentiometer, 2 megohms, 
ganged. 

Rs Ri=10 megohms, 0.5 watt 

Rs Re=0.22 megohm, 1 watt 

R7=0.022 megohm, 2 watts 

Rs Ro=Tone control, potenti- 
ometer, 2 megohms, ganged. 

Rio Ru=0.47 megohm, 0.5 watt 

Riz Ris Rig=0.22 megohm, 0.5 
watt 


RuRis=120 ohms, 2 watts 

Ris=750 ohms, 2 watts 

Ri7=6.8 ohms, 2 watts 

Ris=100 ohms, 10 watts 

Ti T2=Output transformer for 
matching impedance of voice 
coil to 1000-ohm plate tube 
load. Turns ratio 20 to 1; 
primary current 90 ma. dc; 
power-handling capacity, 
3.5 watts minimum. 
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(22-18) 
TWO-CHANNEL AUDIO MIXER 
Voltage Gain From Each Grid of 6EU7 to Output is Approximately 20 


C2 OUTPUT TO 
GRID OF 
NEXT STAGE 
Re 
Ci=10 uf, electrolytic, 25 v. Ri Rs Rs=1 megohm, 0.5 watt Rs; R7= Potentiometers, 0.1 
C2=0.05 uf, paper, 400 v. Re Re=0.1 megohm, 0.5 watt megohm, audio taper 
Ri=1200 ohms, 0.5 watt 
PHONOGRAPH AMPLIFIER 
Power Output, 1 Watt 
=e ==]! «TYPE 
Cc 1! S0EHS 
fas) 
’ Bi TO 
SPEAKER 
VOICE 
COIL 
Co SR3 
CHASSIS TYPE 
35W4 3 
ia F : Re > Y 
5 
¥ 4Y 
7 
7 V Re + * 
Ci1=0.02 uf, paper, 400 v. Ri=Volume control, potenti- R7z=3300 ohms, 1 watt 
C2=0.082 uf, paper, 400 v. ometer, 0.5 megohm, audio Rs=210 ohms, 10 watts 
Cz Ca= 40yuf, electrolytic, 150 v. taper T=Output transformer for 
F=Fuse, 1 ampere R2=10000 ohms, 0.5 watt matching impedance of voice 
J=Input connector, shielded, R3=0.22 megohm, 0.5 watt coil to 3000-ohm tube load. 
for crystal phonograph Ra R5=56 ohms, 0.5 watt 
pickup. Re=22 ohms, 0.5 watt 
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(22-20) 


Circuits 


MICROPHONE AND PHONOGRAPH AMPLIFIER 
Power Output, 8 Watts 


TYPE ¢ 
5 6EU7 
RI AY 
| fe 
xX X 
C| R3 
R6 
S} 


F 
oo” 
H7_V 
AC 


Ci C2=100 pf dise-ceramic, 
300 v. 


C3=0.05 uf, paper, 200 v. 

C4a=8 uf, electrolytic, 450 v. 
Cs=16 uf, electrolytic, 450 v. 
Ce=25 uf, electrolytic, 450 v. 
C7=0.1 uf, paper, 200 v. 
Cs=0.001 uf, disc-ceramic, 300 v. 
Co=0.01 uf, disc-ceramic, 300 v. 
Ci10=470 pf, disc-ceramic, 300 v. 
Saco pf, disc-ceramic, 


v. 

Cru=4 uf, electrolytic, 450 v. 

Ci3=0.05 uf, paper, 600 v. 

Cu=25 uf, electrolytic, 25 v. 

Cis Cis Ci7=20 yf, electrolytic, 
450 v. 

F=Fuse, 1 ampere 


Ji=Jack for high-impedance 
crystal microphone input; 
max. input: 2 millivolts peak 

J2=Jack for crystal phono- 
pickup input; max. input: 
0.5 volt peak 

L=Filter choke, 5 henries, 
200 ma. 

Ri Ris=10000 ohms, 0.5 watt 

Re= Volume Control, potenti- 
ometer, 1 megohm 

R3=2.2 megohms, 0.5 watt 

Ra Rs Ro=0.22 megohm, 0.5 
watt 

Rs=27000 ohms, 0.5 watt 

Re=1200 ohms, 0.5 watt 

R7z Ris=0.1 megohm, 0.5 watt 

Rg Ru=Tone control, potenti- 
ometer, 0.5 megohm 


Rio=22000 ohms, 0.5 watt 
Rw=12000 ohms, 0.5 watt 
Ris=1800 ohms, 0.5 watt 
Ris=0.47 megohm, 0.5 watt 
Ri7=0.15 megohm, 0.5 watt 
Ris=180 ohms, 2 watts 
Ris=47000 ohms, 1 watt 
R2i=50 ohms, 10 watts 
Re22=8200 ohms, 2 watts 
Si=Switch, SPST 
Se=Switch, SPDT 
Ti=Power transformer, 300- 
0-300 v., 90 ma.; 6.3 v., 3.5 a. 
center tapped; 5 v., 2 a. 
T2=Output transformer for 
matching impedance of voice 
coil to 4000-ohm tube load; 
10 watts 


525 


(22-21) 
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PREAMPLIFIER FOR AMATEUR RECEIVER 
FOR 10-METER (30-MEGACYCLE) BAND 
Power Gain, 25 to 35 db 


C1, Cz7=5 pf, 500 v., mica 

C2, C3, Ca, Cs, Co, Ca, Co=0.001 
uf, 500 v., ceramic 

Li, L2=18 turns of No.32 
Enam. copper wire wound 


(22-22) 


on 4” I.D. slug-tuned form. 
Li tuned to 32 Me; Lz to 
29.5 Mc. Input and output 
link, 114 turns. Input and 
output impedance, 75 ohms. 


OUTPUT 


Ri, Re=100 ohms, 0.5 watt 
R3:=0.47 megohm, 0.5 watt 
R.s=1000 ohms, 0.5 watt 


PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 


Ci Cs=25 uf, electrolytic, 25 v. 


C2 Cs=20 uf, electrolytic, 450 v. 


C3=0.1. uf, paper, 600 v. 

Ccs=0.0033 yf + 5 per cent, 
paper, 600 v. 

C7;=0.01 pf + 5 per cent, 
paper, 600 v. 

Cs=180 pf + 5 percent, 
ceramic or mica, 500 v. 
(includes capacitance of 
output cable) 
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With RIAA Equalization 


J=Input connector, shielded, 
for high-impedance magnetic 
phono pickup (10 mv. output, 
approx.) 

Ri=Value depends on type of 
magnetic pickup used. Fol- 
low pickup manufacturer's 
recommendations, 


0 +250V. 


AF OUTPUT 

Cg (LOAD=220000 

OHMS MIN.) 
oe 


R: Rz=2700 ohms, 0.5 watt 
R; Rs=0.1 megohm, 0.5 watt 
Rs=39000 ohms, 0.5 watt 
Rs=0.47 megohm, 0.5 watt 
Rs=0.68 megohm, 0.5 watt 
Rso=15000 ohms, 1 watt 
Rio=22000 ohms, 0.5 watt 


Circuits 


(22-23) 


PREAMPLIFIER FOR CERAMIC PHONOGRAPH PICKUP 
Cathode-Follower (Low-Ilmpedance) Output 


0 +230-300 V 


‘ 


AF OUTPUT 
(LOAD= 50000 
OHMS MIN.) 

Ci=0.1 uf, paper, 400 v. phono pickup (0.5 v. output) Ri=0.22 megohm, 0.5 watt 
C2=0.01 uf, paper, 400 v. Ri=1.8 megohms, 0.5 watt Rs=1000 ohms, 0.5 watt 
C3=20 uf, electrolytic, 400 v. Re=Volume control, potenti- Re R9=47000 ohms, 0.5 watt 
C4=0.25 uf, paper, 400 v. ometer, 0.5 megohm, audio R7=4700 ohms, 0.5 watt 
C;:=0.22 uf, paper, 600 v. taper Rs=1 megohm, 0.5 watt 
J=Input connector, shielded, R3=0.82 megohm, 0.5 watt Rio=1800 ohms, 0.5 watt 


for high-impedance ceramic 


LOW-DISTORTION PREAMPLIFIER 
For Low-Output High-lmpedance Microphones 
O +250-300 V 
Rs 
TYPE 
5879 
OUTPUT 
=——— =~ —— (LOAD= 220000 OHMS MIN.) 
INPUT 
Ci=25 uf, electrolytic, 25 v. C4=40 yf, electrolytic, 450 v. R3=1000 ohms, 0.5 watt 
C2=0.047 uf, paper, 400 v. Ri=2.2 megohms, 0.5 watt Ri=0.47 megohm, 0.5 watt 
C3=0.22 uf, paper, 400 v. R2=0.1 megohm, 0.5 watt R;s=22000 ohms, 0.5 watt 


Sensitivity=3 millivolts for output of 220 millivolts 
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TWO-STAGE INPUT AMPLIFIER 
Cathode-Follower (Low-Impedance) Output 
0+300V, 
INPUT c 
C4 
R6 
AF OUTPUT 
(LoAD=100000 
OHMS) 
O 
C; C:=0.1 uf, paper, 400 v. Ri=Volume control, potenti- Rz Rs=5600 ohms, 0.5 watt 
C2=25 uf, electrolytic, 25 v. ometer, 0.5 megohm Rs=27000 ohms, 0.5 watt 
C.=0.5 uf, paper, 200 v. R2=0.22 megohm, 0.5 watt Re=0.56 megohm, 0.5 watt 
BASS AND TREBLE TONE-CONTROL AMPLIFIER STAGE 
Ry Ry 
O + 250-300 V 
Cc, 
Cs 
OUTPUT 
c (LOAD = 100000 
ot OHMS MIN.) 
INPUT 
Ci C3=20 uf, electrolytic, 450 v. Cs=0.0022 uf, paper, 400 v. Re=1000 ohms, 0.5 watt 
C:=0.047 uf, paper, 400 v. Ri=0.47 megohm, 0.5 watt Ro=Bass control, potenti- 
C.=0.1 uf, paper, 400 v. R2=1500 ohms, 0.5 watt ometer, 1 megohm 
Cs=0.22 uf, paper, 400 v. R3z R7=15000 ohms, 0.5 watt Rio=10000 ohms, 0.5 watt 
Cs=0.0022 uf, paper, 400 v. Rs=22000 ohms, 0.5 watt Riz=Treble control, potenti- 
C7=0.022 uf, paper, 400 v. R; Rs Ru=0.1 megohm, 0.5 watt ometer, 1 megohm 
eee pf, ceramic or mica, 
Vv. 


Sensitivity=0.5 volt rms for output of 1.25 volts with controls set for flat response. 
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Circuits 


(22-27) 


AUDIO CONTROL UNIT 
With Volume and Tone Controls 


Bt 
URE 
PREAMP. Rg Ris Ros 


O 
+300 V 


VOLUME 
R 
20 AF OUTPUT 
(LOAD=50000 
OHMS MIN.) 


TREBLE 


Ria “C9 


C1 C7=0.01 uf, paper, 400 v. R3=1.5 megohms, 0.5 watt Ru=1200 ohms, 0.5 watt 
C2Cu=20 uf, electrolytic, 450 v. Ri=2 megohms, 0.5 watt Ri7 Ris= Potentiometers, 0.5 
C3 C1=0.1 uf, paper, 400 v. R;=Potentiometer, 0.5 megohm, audio taper 
Rs Cw=25 pf, electrolytic, 25 v. megohm, audio taper Ris=22000 ohms, 0.5 watt 
Ce=0.001 pf, paper, 400 v. Re=0.33 megohm, 0.5 watt R2=2700 ohms, 0.5 watt 
Cs=470 pf, mica, 300 v. Rs Ris Ros=15000 ohms, 0.5 watt R22=5600 ohms, 0.5 watt 
Cs=4700 pf, mica, 300 v. Ro=0.56 megohm, 0.5 watt R23=27000 ohms, 0.5 watt 
Ci2 Cus=0.47 pf, paper, 400 v. Rio=2200 ohms, 0.5 watt Ro=0.47 megohm, 0.5 watt 
Ci3=0.033 uf, paper, 400 v. Ru Ris=0.22 megohm, 0.5 watt R2s= Potentiometer, 0.1 
Ri Re R7=0.27 megohm, 0.5 Riz Re7=1 megohm, 0.5 watt megohm, audio taper 
watt Riz Roi=0.1 megohm, 0.5 watt 


(22-28) 


CODE-PRACTICE OSCILLATOR 
Ty T2 


7 Vv 

AC 
Ci C2=20 uf, electrolytic, 150 v. J=Input jack for key volts rms, 15 ma; 6.3 volts, 
C3=0.001 uf, paper, 200 v. Ri=1500 ohms, 1 watt 0.6 ampere 
C.=0.03 pf, paper, 200 v. Re=Potentiometer, 0.1 T2=Output transformer, 
F=1/8 ampere megohm, 0.5 watt universal 


T:=Power transformer, 125 
NOTE: Select any two terminals of secondary of T2 to give desired tone. 
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INTERCOMMUNICATION SET 
With Master Unit and Two or More Remote Units 


Ci C2=0.0022 yf, paper, 200 v. 

C3=0.005 uf, paper, 200 v. 

Cs Cs=60 uf, electrolytic, 150 v. 

F=Fuse, 1 ampere 

Ri=Volume control, potentiom- 
eter, 0.5 megohm, audio taper 
taper 

R2=6.8 megohms, 0.5 watt 

R3 R1=0.47 megohm, 0.5 watt 

R;s=10000 ohms, 0.5 watt 


eee 
6EHS5 


SW3 


Re R7=68 ohms, 0.5 watt 

Rs=2200 ohms, 1 watt 

S: Se Ss=Speaker, permanent- 
magnet, voice-coil impedance 
3-4 ohms 

SW:=On-off switch, single-pole 
single-throw, attached to vol- 
ume control Ri 

SWe=Talk-listen switch, 
double-pole double-throw 


00000 
> 
(eo) 


REMOTE UNIT 


( REMOTE UNIT 
$3 


SW:=Station-selector switch, 
rotary 

Ti=Input transformer, 4-ohm 
primary, 25000-ohm second- 


ary 
Te=Output transformer, 3000-ohm 
primary, 4-ohm secondary 
T3=Power transformer, 125 
volts rms, 50 ma., 6.3 volts 
rms, 2 amperes 


NOTES: The leads from the LISTEN-TALK switch to T; and T: should be kept as far apart as possible 
to prevent undesirable regeneration effects. 


Connections to the remote speaker units should be made with low-resistance wire, preferably shielded 


“intercom”’ cable. 
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Circuits 


(22-30) 
ALL-PURPOSE POWER SUPPLY 
qT 
6.3V TO HEATERS ) Ry eis 
B+ 
TYPE 
FI 5BC3 A 
TRAY TO FILTER Cc) Co B 
IX, 10R 2 ni 
FILTER | = = = 
on. Oe 
B+ 
POWER SUPPLY | * 
Co 
i 5a 
FILTER 2 a = 
Rj Re 
TO HEATERS B+ 
* 


TT 


TO FILTER FILTER 3 = = SS 


(2..OR:3 
POWER SUPPLY 2 

POWER OUTPUT 
SUPPLY TRANSFORMER CHOKE (Li) Ri Re Ci Cy FILTER VOLTS MA 
360 60 
1 Stancor 140 ma, 7h, 33 ohms — 40 uf 40 uf 1 340 80 
(5BC38) PC or PM 165 ohms 5W 450 Vde 450 Vde 320 120 
8177 Stancor C1421 —_— 
(300-0-300) or equiv. 235 60 
or equiv. 2 230 80 
215 120 
450 120 
Stancor 200 ma, 4h, 56 ohms — 40 uf 40 uf a 425 160 
PC or PM 145 ohms 10W 600 Vde 600 Vde 410 200 
8412 Thordarson ee 
(400-0-400) 20C54 310 120 
or equiv. or equiv. 2 300 160 
280 200 
ee ee ee ee ee eee 
350 20 
2 Stancor 80 ma, 12h, 500o0hms 500o0hms 40 uf 40 uf 1 300 40 
(6X4) P-6358 875 ohms 5W 3W 450 Vde 450 Vde 260 60 
(300-0-300) Thordarson — 
or equiv. 20C53 250 20 
or equiv. 2 230 40 
220 60 
345 20 
3 300 40 
250 60 
ee ee [bi hap pein ate tie es i 3 ewe a ae ee See ee 
265 20 
Stancor 80 ma, 12h, 5000hms 5000hms 40 uf 40 uf 1 225 40 
PM or PC 875 ohms 5W 3W 450 Vde 450 Vde 190 60 
8419 Thordarson aT 
(240-0-240) 20C53 200 20 
or equiv. or equiv. 2 180 40 
170 60 
260 20 
3 220 40 
180 60 


NOTE: Bleeder Rg can be omitted if an external load is permanently connected across the output 
terminals. Bleeder current should be approximately 10 per cent of the load current. 
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(22-31) 


CATHODE-RAY OSCILLOSCOPE 


GND. 


Vv 
V INPUT GND. RANGE 


02 © 

.06 © 

2 ° 

Oneal] 

os ast 

oats —tt tra 
REN 


ies a = ay 
EXT. SYNC 
7H INPUT 
SEE OI EO AEE, es eT 


_Re2 Re3 


Tl SRnne “role: 


| +/C3g+|Caot WA cn 


C42 7 C43 
R75 R77 == LV RECT, 


ac 63 vc g 


x 
MEQUITY ola phe tt 
ery erg [9 
Miser | reas / wae 


6BReAL / ake U2aT7 
6BK7A 
6X4 


92CL-12068 
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Circutts 


CATHODE-RAY OSCILLOSCOPE (Cont'd) 


Ci C3 Cg Cs Cu=Trimmer 
capacitors, 4—40 pf, Arco 
No.422 or equiv. 

C2 Cis Cai Cio C35=0.1 yf, 
paper, 400 v. 

Cs=64 pf, ceramic disc, 500 v. 

Cs=22 pf, ceramic disc, 500 v. 

C7=140 pf, ceramic disc, 500 v. 

Cso=410 pf, ceramic disc, 500 v. 

Cio C13 Cao Caz= 20 uf, elec- 
trolytic, 450 v. 

Cy2=1500 pf, ceramic disc, 


00 v. 
C1s=1200 pf, ceramic disc, 
00 v. 
Cis Cos Cos=0.02 uf, ceramic 
disc, 600 v. 
ores 10 uf, electrolytic, 


50 v. 
Cis Ca2=40 uf, electrolytic, 
450 v. 


C2=560 pf, ceramic disc, 500 v. 
C22=0.05 pf, ceramic disc, 200 v. 


C23= 0.05 uf, paper, 200 v. 
C2s=5 pf, ceramic disc, 150 v. 
Co7=0.22 uf, paper, 400 v. 
Cos= 0.022 uf, paper, 400 v. 


C29=2200 pf, ceramic disc, 400 v. 
C3=220 pf, ceramic disc, 400 v. 


Cu=15 pf, ceramic disc, 500 v. 
Cs2=180 pf, ceramic disc, 200 v. 
C33= 150 pf, ceramic disc, 200 v. 
eae) C37 Ca=0.1 uf, paper, 


00 v. 

C39 C45 Cas=0.01 pf, ceramic 
disc. 600 v. 

C4s=0.5 pf, paper, 1000 v. 

C47=12 pf, tubular ceramic, 
150 v. 

IDi=Pilot lamp, No.47 

Li= Peaking coil, 20 uh 

Le L3= Peaking coil, 36 wh 
(wound on 10,000-ohm, 
0.5-watt resistor) 

Ri=0.68 megohm, 0.5 watt 


Re Res Rez Res R79=0.47 
megohm, 0.5 watt 

R3=0.91 megohm, 0.5 watt 

Ra=0.11 megohm, 0.5 watt 

Rs R7z Riz Rai Rao Ras=1 
megohm, 0.5 watt 

Re=33000 ohms, 0.5 watt 

Rs R31 Rae R3s3= 10000 ohms, 
0.5 watt 

Ro Ree R72 Rs3x= 15000 ohms, 
0.5 watt 

Rio=820 ohms, 0.5 watt 

Riu=47000 ohms, 0.5 watt 

Ris= Variable, wire-wound, 
5000 ohms, 2 watts, Claro- 
stat A43-5000 or equiv. 

Ris=6800 ohms, 1 watt 

Ris Roo Roo R3s=1200 ohms, 
0.5 watt 

Ris=2200 ohms, 0.5 watt 

Ri7= Wire-wound, 2500 ohms, 
5 watts, IRC Type PW5 or 
equiv. 

Ris=100 ohms, 0.5 watt 

Ri9=4700 ohms, 1 watt 

R22=820 ohms, 1 watt 

R23= 0.22 megohm, 0.5 watt 

Ros=82000 ohms, 0.5 watt 

R25=120 ohms, 0.5 watt 

Res R3s7=1800 ohms, 1 watt 

R30 R39=1000 ohms, 0.5 watt 

Ra= Wire-wound, 2400 ohms, 
5 watts, IRC Type PW5 or 
equiv. 

Rs5=5000 ohms, 0.5 watt 

Rss=1.2 megohm, 0.5 watt 

Ru Raz Res Res=0.82 megohm, 
0.5 watt 

R42 Ras= Variable, 1 megohm, 
0.5 watt 

Ras= Variable, 0.1 megohm, 
0.25 watt 

R4s=0.18 megohm, 0.5 watt 

Raz R77= Variable, 0.25 
megohm, 0.5 watt 


Ris=0.1 megohm, 1 watt 
Rs0=68000 ohms, 0.5 watt 
Rs1=3300 ohms, 0.5 watt 
Rs2=0.27 megohm, 0.5 watt 
Rs3=680 ohms, 0.5 watt 

Rss= 39000 ohms, 0.5 watt 

Rss= Variable, 5 megohms, 

0.5 watt 

Rss Rio Re7z=2.7 megohms, 
0.5 watt 

Rs7=3.3 megohms, 0.5 watt 

Rss R72 R75 Rsi=0.12 megohms, 
0.5 watt 

Reo R7=10 megohms, 0.5 watt 

Rei Reg=2400 ohms, 0.5 watt 

Res= Variable, 2 megohms, 

0.5 watt 

Res= Variable, 50000 ohms, 
0.5 watt 

R73=0.1 megohm, 0.5 watt 

Rz=Variable, 10000 ohms, 
0.25 watt 

R7s6=4700 ohms, 0.5 watt 

Ris= Wire-wound, 1500 ohms, 
7 watts, IRC Type PW7 or 
equiv. 

Rso= Variable, 0.5 megohm, 
0.5 watt 

Rso= Variable, 75000 ohms, 0.5 
watt (includes ac switch) 

Si=Rotary switch, vertical 
range selector, 9 positions, 

4 sections, RCA stock 
No.219199 or equiv. 

Se= Rotary switch, horizontal 
sweep selector, 6 positions, 5 
sections, RCA stock No. 
219200 or equiv. 

S3=Switch, dpdt, sync, Stack- 
pole Type SS-33 or equiv. 

Ti=Power transformer, 117 
volts, 60 eps, RCA stock 
No. 218122 or equiv. 

X, Y, Z,=Test points 


NOTE: For home construction of this circuit, the complete Kit RCA-WO-33A (K) 
is recommended because of the large number of special components used. This 
circuit is also available in wired form as the RCA-WO-33A. 
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(22-32) 


SINE-WAVE OSCILLATOR 


Ci=0.1 uf, ceramic, 400 v. 

C2 Co=0.25 uf ceramic, 400 v. 

C3 Cs C7=20 uf, electrolytic, 
350 v. 

C4=Trimmer capacitor, 5—80 pf 

C5=1 uf, paper, 200 v. j 

Cs Ci7=40 uf electrolytic, 150 v. 

Ciw=100 uf, electrolytic, 150 v. 

Cu Cig Coo=3-section elec- 
trolytic; 20 uf, 250 v.; 60 uf, 
450 v; 20 uf, 450 v. 

Ciw=2.2 pf, ceramic 

Ci3=8.3 pf, ceramic, 500 v. 

Cu=7.5—8 uf, trimmer 

Ci;s=27 pf, ceramic, 600 v. 

Cis= Variable, 2 gang; RCA 
stock No.220226 or equiv. 
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SHAPERS 


R2I 


— TYPE TYPE 
6U8A _ 6U8A 


R37 
Bat 


Cis=50 uf, electrolytic, 250 v. 

I:= Lamp, 3 watts, 120 v. 

I:= Pilot lamp, No.47 

Li= Reactor, RCA stock 
No.220215 or equiv. 

R:i=3900 ohms, 2 watts 

Re Riz Roo=1 megohm, 0.5 watt 

R3=470 ohms, 1 watt 

R:=3900 ohms, 1 watt 

R;s= 12000 ohms, 1 watt 

Re=Potentiometer, 12000 ohms 
7=3300 ohms, 0.5 watt 

Rs R9=22000 ohms, 1 watt 

Rio= 56000 ohms, 0.5 watt 

Ru=Potentiometer, 2500 ohms, 
0.5 watt 

Riz Riuu= Potentiometer, 
5000 ohms 


OUTPUT 
CONTROL 


LYPE NPE 
6AQ5A 6X4 


AUDIO SIGNAL GENERATOR 


GENERATOR 
OUTPUT 


Ig 


Ris=8200 ohms, 0.5 watt 
Ris=12000 ohms, 0.5 watt 
Riz7=4700 ohms, 1 watt 
Ris=0.47 megohm, 0.5 watt 
Rig=0.27 megohm, 0.5 watt 
Re=15000 ohms, 2 watts 
Rai= Potentiometer, 750 ohms 
R23= 36000 ohms, 0.5 watt 
Res=0.36 megohm, 0.5 watt 
R2s=3.6 megohms, 0.5 watt 
Res=36 megohms, 1 watt 
Re7=8 megohms, 1 watt 
Re3=0.8 megohm, 0.5 watt 
R29=80000 ohms, 0.5 watt 
R30=8000 ohms, 0.5 watt 

Rai R33 R35=6200 ohms, 0.5 watt 
Rsz R3s= 750 ohms, 0.5 watt 
Rss=680 ohms, 0.5 watt 


Circuits 


AUDIO SIGNAL GENERATOR (Cont'd) 


Rs7=Potentiometer, 100 ohms 

Rss=Potentiometer, 100 ohms, 
with switch 8-3 

Si=Rotary switch, function 
selector, 8 position, 3 wafer, 


(22-33) 


RCA stock No. 220216 or 
equiv. 

Se= Rotary switch, range 
selector, 4 position, 2 wafer, 
RCA stock No.220217 or 


equiv. 

Ti=Power transformer, 117 
volts rms, 60 cps, RCA stock 
No.220214 or equiv. 


ELECTRONIC VOLT-OHM METER 


R3 


Rq 


Si 
SECTION | 99 
FRONT 


B=Battery, 1.5 v. 

C:=470 pf, ceramic disc, 1600 v. 
C2=0.001 uf, ceramic disc, 500 v. 
C3=0.47 uf, tubular, 400 v. 

Cs C5;=0.02 uf, ceramic disc, 


400 v. 
Ce Tate uf, ceramic disc, 
0 


200 v. 
Cs=10 uf, electrolytic, 400 v. 
F=Fuse, 0.5 ampere 
CR=Selenium rectifier, Radio 
Receptor Co. #8Y1B orequiv. 
Mi= Meter, de, 0-200 va 
NE2= Neon lamp 
Ri=DC-voltage probe isolating 
resistor, 1 megohm, 0.25 watt 
R2= 138000 ohms, 0.25 watt 
R3;= 320000 ohms, 0.5 watt 
R:i=0.9 megohm, 1 watt 
Rs Ris=1 megohm, 0.25 watt 
Re Ris Res Re7= 10000 ohms, 
0.5 watt 


S$2 
SECTION 2 REAR 


jewel 
ieee ne 


C4 


Ss 
SECTION | 
REAR 


R7z=20000 ohms, 0.25 watt 
Rs=70000 ohms, 0.25 watt 
Ro=0.2 megohm, 0.25 watt 
Rio=0.7 megohm, 0.25 watt 
Ru=2 megohms, 0.25 watt 
Riw=7 megohms, 0.25 watt 
Ris=8.2 ohms, wire-wound, 
0.5 watt 
Ru=100 ohms, 0.25 watt 
Ris=1000 ohms, 0.25 watt 
Ri7=0.1 megohm, 0.25 watt 
Ris=10 megohms, 0.25 watt 
Ra=20 megohms, 0.25 watt 
Ra=91 megohms, 0.5 watt 
R22=10000 ohms, potentiom- 
eter, ac calibration, 0.5 watt 
R23=10000 ohms, potentiom- 
eter de calibration, 0.5 watt 
R2s=15000 ohms, potentiom- 
eter, ohms adjustment, 
0.25 watt 


I2AU7A | 6AL5 
= 105-125V 
50-60 CPS 


R2e= 10000 ohms, potentiom- 
eter, zero adjustment, 
0.25 watt 

R2s=3.3 megohms, 0.5 watt 

R2»=6.8 megohms, 0.5 watt 

Rao Rs1=330 ohms, 0.5 watt 

Rs2= 15000 ohms, 0.5 watt 

R33=27000 ohms, 0.5 watt 

Rsi= 10000 ohms, potentiom- 
eter, ac balance, 0.5 watt 

Rss=47000 ohms, 0.5 watt 

Rss=0.22 megohm, 0.5 watt 

S:i= Range selector switch, 7 
position, RCA stock No. 
217924 or equiv. 

S2= Function selector switch, 
5 position, RCA stock No. 
217923 or equiv. 

Ti=Power transformer, 105-125 
volts rms, 50-60 cps, RCA 
stock No. 217921 or equiv. 


NOTE: Switches are shown in their maximum counterclockwise positions (Si= 
1.5 v., R X 1;S.=“OFF’”). For home construction of this or a similar circuit, the 
complete Kit RCA-WV-77E (K) or RCA-WV-98C (K) is recommended because 
of the large number of special components used. 
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RCA Technical Publications 


on Electron Tubes, Semiconductor Products, Batteries, 
and Test and Measuring Equipment 


Copies of the publications listed below 
may be obtained from your RCA dis- 
tributor or from Commercial Engineer- 
ing, Radio Corporation of America, 
Harrison, N. J. 


Electron Tubes 


e@RCA ELECTRON TUBE HANDBOOK — HB- 
3.Fivebinders, each 734'’Lx554"’ Wx274%" 
D, having gold-imprinted black covers. 
The “bible” of the industry—contains 
over 5000 pages of loose-leaf data and 
curves on RCA receiving tubes, trans- 
mitting tubes, cathode-ray tubes, pic- 
ture tubes, photocells, phototubes, 
camera tubes, ignitrons, vacuum and gas 
rectifiers, magnetrons, traveling-wave 
tubes, premium tubes, pencil tubes, and 
other miscellaneous types for special ap- 
plications. Available on subscription 
basis. Price $20.00* including service 
for first year. Also available with RCA 
Semiconductor Products Handbook 
HB-10 at special combination price of 
$25.00.* Write to Commercial Engineer- 
ing for descriptive flyer and order form. 


@ RADIOTRON { DESIGNER'S HANDBOOK 
—4th Edition (834” x 51%’’)—1500 
pages. Comprehensive reference thor- 
oughly covering the design of radio and 
audio circuits and equipment. Written 
for the design engineer, student, and ex- 
perimenter. Contains 1000 illustrations, 
2500 references, and cross-referenced in- 
dex of 7000 entries. Edited by F. Lang- 
ford-Smith of Amalgamated Wireless 
Valve Co., Pty., Ltd. in Australia. Price 
$7.00.* 


@ RCA TRANSMITTING TUBES — TT-5 
(814” x 534’’)—320 pages. Gives data 
on over 180 power tubes having plate- 


540 


input ratings up to 4 kw and on associated 
rectifier tubes. Provides basic informa- 
tion on generic types, parts and mate- 
rials, installation and application, and 
interpretation of data. Contains circuit 
diagrams for transmitting and industrial 
applications. Features lie-flat binding. 
Price $1.00.*° 


@©RCA MAGNETRONS AND TRAVELING- 
WAVE TUBES—MT-301A (10%” x 
83%’’)—48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech- 
niques formeasurement of electrical para- 
meters. Price 60 cents.*° 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF FOREIGN vs. U.S.A. RECEIVING-TYPE 
ELECTRON TUBES—1CE-197B (83%” x 
107%'’)—8 pages. Covers approximately 
800 foreign tube types used principally 
in AM and FM radios, TV receivers, and 
audio amplifiers. Indicates U.S.A. direct 
replacement type or similar type if avail- 
able. Price 10 cents.*° 


@ RCA POWER TUBES—PGI101E (1074” 
x 83%’’)—46 pages. Technical informa- 
tion on 200 RCA vacuum power tubes, 
rectifier tubes, thyratrons, and ignitrons. 
Includes terminal connections. Price 75 
cents. *° 


@ RCA RECEIVING-TYPE TUBES FOR IN- 
DUSTRY AND COMMUNICATIONS— RIT- 
104C (10%” x 83%'’)—44 pages. Tech- 
nical information on over 190 RCA “‘spe- 
cial red’”’ tubes, premium tubes, nuvis- 
tors, computer tubes, pencil tubes, glow- 
discharge tubes, small thyratrons, low- 
microphonic amplifier tubes, vacuum- 
gauge tubes, mobile communications 
tubes, and other special types. Includes 


socket-connection diagrams. Price 35 
cents.*° 


@ RCA RECEIVING TUBES AND PICTURE 
TUBES—-1275-K (107% x 838%’')—64 
pages. New booklet contains classifi- 
cation chart, characteristics chart, and 
base and envelope connection diagrams 
on more than 1050 entertainment receiv- 
ing tubes and picture tubes. Price 50 
cents.*° 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TY PE ELECTRON TUBES— 
ID-1020D (107%%” x 83%’) —12 pages. 
Lists more than 1600 basic type desig- 
nations for 20 classes of industrial tube 
types; shows the RCA Direct Replace- 
ment Type or the RCA Similar Type, 
when available. Price 35 cents.*° 


@ RCA NUVISTOR TUBES FOR INDUSTRIAL 
AND MILITARY APPLICATIONS — 1CE- 
280 (1074” x 834’’) —16 pages. Describes 
unique features of nuvistors and includes 
tabular data, dimensional outlines, 
curves, terminal diagrams, and socket 
information. Price 25 cents.*° 


@ RCA PHOTO AND IMAGE TUBES— 
1CEH-269 (107%” x 834’’) —32 pages. In- 
cludes concise data on RCA multiplier 
phototubes, gas and vacuum photodi- 
odes, and image-converter tubes. Fea- 
tures recommended multiplier photo- 
tubes and image-converter tubes and 
quick selection charts for phototubes. 
Includes response curves for photo and 
image tubes, sockets and shields for 
phototubes, and dimensional outlines 
for photo and image tubes. Price 60 
cents. *° 


e RCA STORAGE AND CATHODE-RAY 
TUBES —1CE-270 (107% x 83%’’)—12 
pages. Includes technical data on RCA 
display-storage tubes, computer-storage 
tubes, scan-converters, radechons, os- 
cillograph-type cathode-ray tubes, and 
special-purpose kinescopes including 
monoscopes, transcriber types, monitor 
types, flying-spot types, projection 
types, and view-finder types. Gives 
latest JEDEC ‘‘Kelley Chart” and de- 
scriptive material on the characteristics 
of phosphors used in RCA industrial 
tubes. Price 20 cents.*° 


@ RCA MICROWAVE TUBES AND PACK- 
AGED SOLID-STATE DEVICES — 1CE- 
180E (10% x 83%@’’)—16 pages. In- 


cludes technical data on RCA solid-state | 


devices, traveling-wave tubes, pencil 
tubes, integral-cavity pencil tubes, mag- 
netrons, and solenoids for traveling- 
wave tubes. Single copy free on request. 


@ RCA PENCIL TUBES —1CE-219 (1074” x 
834’’)—28 pages. Contains operating 
theory for pencil tubes, electrical and 
mechanical circuit-design considera- 
tions, environmental considerations, ap- 
plication considerations, and data for 
commercial types. Price 50 cents.*° 


e@RCA PHOSPHORS—TPM-1508A (1074” 
x 834’’)—20 pages. Contains defining 
data for over 25 different industrial 
phosphors, spectral-energy emission 
curves, persistence curves, and quick- 
reference classification charts. Price 75 
cents.*° 


e@ TECHNICAL BULLETINS—Authorized 
information on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 


eTV SERVICING. Bulletin TVS-1030 
(107%” x 834'’)—48 pages. Contains ar- 
ticles on TV trouble shooting, TV tuner 
alignment, and TV circuit analysis by 
RCA’s expert in the field of TV servicing 
and test equipment—John R. Meagher. 
Price 35 cents.*° 


e TV SERVICING, SUPPLEMENT 1. Bul- 
letin TVS-1031 (107%” x 83%’’)—12- 
page booklet by John R. Meagher on 
solving trouble shooting problems in 
those hard-to-service television receiv- 
ers known to service technicians as 
““ jsugh”’ sets or ‘‘dogs.’’ Price 15 cents.*° 


Semiconductor Products 


e RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK— HB-10. Two binders, each 
734" L x 554” W x 27%” D, having gold- 
imprinted red covers. Contains over 
1000 pages of loose-leaf data and curves 
on RCA semiconductor devices such as 
transistors, silicon rectifiers, silicon con- 
trolled rectifiers, tunnel diodes, and tun- 
nel rectifiers. Available on subscription 
basis. Price $10.00* including service for 
first year. Also available with RCA Elec- 
tron Tube Handbook HB-3 at special 
combination price of $25.00*. Write to 
Commercial Engineering for descriptive 
flyer and order form. 
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® RCA TRANSISTOR MANUAL — SC-10 
(834"' x 53%’) 304 pages. Contains de- 
tailed technical data on RCA semicon- 
ductor devices. Easy-to-read text in- 
cludes information on basic theory, ap- 
plication, and installation of transistors, 
silicon rectifiers, and semiconductor di- 
odes. Includes circuit diagrams and 
parts lists for many typical applications. 
Features lie-flat binding. Price $1.50.*° 


@ RCA TUNNEL DIODE MANUAL — TD- 
30 (834”’ x 534’’)—_160 pages. Describes 
the microwave and switching capabili- 
ties of tunnel diodes. Contains informa- 
tion on theory and characteristics, and 
on tunnel-diode applications in switch- 
ing circuits and in microwave oscillator, 
converter, and amplifier circuits. In- 
cludes data for over 40 RCA germanium 
and gallium arsenide tunnel diodes and 
tunnel rectifiers. Price $1.50.*° 


@e RCA SEMICONDUCTOR PRODUCTS 
GUIDE—60-S-16R5 (107%” x 83%’’)—12 
pages. Contains application guide, in- 
dex, and ratings and characteristics ar- 
ranged for easy access to RCA’s entire 
line of semiconductor products, as well 
as digital microcircuits, memory prod- 
ucts, and photocells. Single copy free on 
request. 


® RCATRANSISTOR REPLACEMENT GUIDE 
—1L1115 0%” x 83%’)—36 pages. 
Contains RCA transistor and rectifier 
replacement data for more than 1000 
portable radio receivers, table radio re- 
ceivers, tape recorders, and portable 
equipment of 145 manufacturers. Price 
35 cents.*° 


@ RCA SILICON RECTIFIER INTERCHANGE- 
ABILITY DIRECTORY —1CE-229A (1074” 
x 83%’’)—16 pages. Contains replace- 
ment information, ratings, characteris- 
tics, and physical’ dimensions for more 
than 400 silicon and selenium rectifiers. 
Price 25 cents.*° 


®@ TRANSISTORIZED VOLTAGE REGULA- 
TORS APPLICATION GUIDE—1CE-254 
(107% x 83%’’)—12 pages. Discusses 
transistorized voltage regulators of the 
series and shunt types. Included are de- 
sign considerations, step-by-step design 
procedures, and the solutions to sample 
design problems. An appendix contains 
the derivation of design equations. Price 
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25 cents.*° 


© RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE—1CE-215 (107%” 
x 834’’)—28 pages. Describes outstand- 
ing features of RCA silicon power tran- 
sistors and their use in many critical in- 
dustrial and military applications. In- 
cludes construction details, discussion 
of voltage ratings, thermal stability con- 
ditions, and equivalent circuits for these 
transistors. Price 50 cents.*° 


@ RCA SILICON VHF TRANSISTORS AP- 
PLICATION GUIDE—1CE-228 (10%” x 
834'’)—20 pages. Describes unique ca- 
pabilities of RCA silicon vhf transistors 
and their use in critical industrial and 
military applications up to 300 Me. 
Price 50 cents.*° 


@ TECHNICAL BULLETINS — Authorized 
information on RCA _ semiconductor 
products. Be sure to mention type-num- 
ber bulletin desired. Single copy on any 
type free on request. 


Batteries 


@ RCA BATTERIES— BAT-134F (107%” x 
834'’)—24 pages. Technical] data on 113 
Leclanché, alkaline, and mercury-type 
dry batteries, for radios, industrial ap- 
plications, flashlights, lanterns, elec- 
tronic toys, and for photoflash service. 
Price 35 cents.*° 


© RCA BATTERY MANUAL— BDG-111 
(1074” x 834’’)—64 pages. Contains in- 
formation for the designer, application 
engineer, experimenter, and student on 
dry cells and batteries: carbon zinc 
(Leclanché), mercury, andalkalinetypes. 
Includes battery theory and applica- 
tions, detailed électrical and mechanical 
characteristics, a classification chart, di- 
mensional outlines, and terminal con- 
nections for each battery type. Price 50 
cents.*° 


@ RCA ALKALINE BATTERIES — 1CE-237 
(107%” x 834’’)—2 pages. Contains tech- 
nical data, curves, and dimensional out- 
lines for 4 alkaline batteries in appli- 
cations having a wide range of current- 
drain requirements. No recovery period 
required; batteries have exceptionally 
long shelf life. Single copy free on request. 


Test and Measuring 
Equipment 


INSTRUCTION BOOKLETS — Illustrated 
instruction booklets, containing specifi- 
cations, operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 
available for all RCA test instruments. 
Booklets for the following popular in- 
struments are available at the prices in- 
dicated. Prices for booklets on other in- 
struments are available on request. 


WA-44A (Audio Signal 
Generator).......... A .50* 
WA-44C (Audio Oscillator)..... 1.00* 
WE-93A (Transistor Radio 
Dynamic Demonstrator 


ITC ae tego cane. As 0 .25* 
WE-95A (VOM Dynamic Dem- 

onstrator Kit) ....... 0.10* 
WO-33A (Super-Portable 


Oscilloscope)........ 14 
WO-88A (5-in. Oscilloscope).... 0.50* 
WO-91A (5-in. Oscilloscope).... 1. 
WR-36A (Dot-Bar Generator)... 0. 
WR-46A (Video Dot/ Crosshatch 

Generator) eee 0.75* 
WR-49A (RF Signal Generator) 0.50* 
WR-49B (RF Signal Generator) 1.00* 
WR-50A (RF Signal Generator) 1.00* 
WR-51A (Stereo FM Signal 

Simulator). 03... 1.00* 
WR-61B (Color-Bar Generator) 1.00* 
WR-64A (Color-Bar/Dot/ 

Crosshatch Generator) 1.00* 


WR-67A (Test-Oscillator)...... )) 
WR-69A (TV-FM Sweep 
Generator).......... 1.00* 


WR-70A (RF-IF-VF Marker 


ACGCE) Str ee ices 2: 0.75* 
WR-86A (UHF Sweep 

Generators); 2.5.5.9 0.50* 
WR-99A (Marker Calibrator) .. 1.00* 
WV-37B (Radio Battery Tester) 0.25* 
WV-38A (Volt-Ohm- 

Milliammeter)....... 0.50* 
WV-65A (VoltOhmystf) ...... 0.25* 
WV-74A (High-Sensitivity 

AGA LVM). 2208 ORTb= 
WV-75A (VoltOhmystt)....... 0..25* 
WV-76A (AC VTVM)........ Ontos 
WV-77A (VoltOhmystf)....... 0.25* 
WV-77B (VoltOhmystf)....... 0.25* 
WV-77E (VoltOhmystt)....... 1.00* 
WV-84C (Ultra-Sensitive 

DC Microammeter).. 0.75* 
WV-95A (VoltOhmystf)....... 0.25* 
WV-97A (VoltOhmystf)....... 0.50* 
WV-98B (Senior VoltOhmystt). 1.00* 
WV-98C (Senior VoltOhmystt). 0.50* 
195-A (VoltOhmystf) ...... 0.25* 
WT-100A (Electron-Tube 

MicroMhoMeter, Ser. 

No. 1001 and over) .. 2.00* 
WT-100A (Tube Chart 1CE 

aL Od) sry ecwets ee nee 3 .00* 
WT-110A (Automatic Electron- 

Lulpeshesten) ere 12005 
WT-110A (1CE-174 Card 

Pinch Data) eee ae 0.25* 
WT-110A (1CE-234 Card 

Punch; Data) pene 1.00* 


{Trade Mark Reg. U.S. Pat. Off. 


*Prices shown apply in U.S.A. and are subject to 


change without notice. 
°Optional List Price. 
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Reading List 


This list includes references of both elementary and advanced character. 
Obviously, the list is not inclusive, but it will guide the reader to other references. 


ALBERT, A. L. Electrons and Electron Devices, The MacMillan Co. 

BeEcK, A. H. W. Thermionic Valves, Cambridge University Press. 

CHUTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

Domg, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc. 
EASTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Ine. 
Epson, W. A. Vacuum Tube Oscillators, John Wiley and Sons, Inc. 

FINK, D. G. Television Engineering. McGraw-Hill Book Co., Inc. 


GHIRARDI, A. A. Radio and Television Receiver Circuitry and Operation. Rinehart 
and Co., Ine. 


GRAY, T. S. Applied Electronics. John Wiley and Sons, Inc. 

GRoB, B. Basic Television. McGraw-Hill Book Co., Inc. 

HENNEY, KEITH. Radio Engineering Handbook. McGraw-Hill Book Co., Ine. 
Hoaa, J. B. Basic Radio. D. Van Nostrand Co., Ine. 

KOLLER, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Ine. 
MAEDEL, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc. 
Marcus, A. Elements of Radio. Prentice-Hall, Inc. 


MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


MILLMAN AND SEELY. Electronics. McGraw-Hill Book Co., Inc. 


MOYER AND WOSTREL. Radio Receiving and Television Tubes. McGraw-Hill Book 
Co., Ine. 


PENDER, DELMAR, AND MCILWAIN. Handbook for Electrical Engineers—Communi- 
cations and Electronics. John Wiley and Sons, Inc. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Ine. 


Hickey, H. V., and VILLINEs, JR., W. M. Elements of Electronics. McGraw-Hill 
Book Co., Inc. 


RCA TECHNICAL Book SERIES. Electron Tubes, Vol. I and Vol. II. RCA Review. 


ReEIcH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 
Co., Ine. 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


SEELY, S. Electron Tube Circuits. McGraw-Hill Book Co., Inc. 
SPANGENBERG, K. R. Vacuwm Tubes. McGraw-Hill Book Co., Ine. 
STURLEY, K. R. Radio Receiver Design. Chapman and Hall, Ltd. 
TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 
TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Ine. 
The Radio Amateurs Handbook. American Radio Relay League. 


ZWORYKIN AND MorTON. Television: The Electronics of Image Transmission. John 
Wiley and Sons, Inc. 
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KEY: BASING DIAGRAMS (Bottom Views) 


° Gas-Type Tube F- Filament LC Do Not Use, 
BC Base Sleeve (negative only) Except As 
BS Base Shell Fm Filament Tap Specified in 
C External Con- es Grid Data 
ductive Coating Hester NC No Internal 
CL Collector Connection ~ 
ae) Haflectine Fl Hui Heater Tap for May Be Used 
vaso: €C- Panel Lamp a As Tie Point 
ES External Shield Hut) Heater Tap RC Sas iat a 
ee lament IC Do Not Use Meee 
F+ Filament iS Internal Shield S Shel] 
(positive only) K Cathode TA Target 


Subscripts for multi-unit types: B, beam unit; D, diode unit; HP, heptode unit; HX, 
hexode unit; P, pentode unit; T, triode wnit; TR, tetrode unit. 
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Many tube types are available in addition to the home-entertainment types 
described in this manual. For industrial and specialized applications, other 
small receiving-type tubes are available, such as nuvistor tubes, ‘‘premium’”’ 
tubes, thyratrons, cold-cathode (glow-discharge) tubes, computer tubes, tubes 
for mobile communications applications, and Special Red tubes. Other lines 
of RCA electron devices include: 


POWER TUBES MICROWAVE TUBES 
Transmitting and Magnetrons, Traveling-W ave 
Industrial Types Tubes, Pencil Tubes 

TELEVISION CAMERA TUBES CATHODE-RAY TUBES 
Image Orthicons, Special-Purpose Kinescopes, 
Vidicons, and Storage Tubes, and 
Monoscopes Oscillograph Types 


SPECIAL TYPES 
Vacuum Gauge Tubes, 
Image Converters 


SEMICONDUCTOR DEVICES 
Germanium and Silicon 
Transistors, Silicon Rectifiers, 
Tunnel Diodes, Microelectronics, 


PHOTOTUBES 
Single-Unit, Twin-Unit, 
and Multiplier Types 

PHOTOCELLS 
Photoconductive and 
Photojunction Types 


THYRATRONS and IGNITRONS Memory Devices 
For sales information, For technical information, write 
write to Sales to Commercial Engineering 


RADIO CORPORATION OF AMERICA 


ELECTRONIC COMPONENTS AND DEVICES HARRISON, N. J. 
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